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MAGNET WIRES 


Beldenamel * Celenamel * Cotenamel® Silkenamel* Textile Covered Magnet Wire 


Is your winding department pro- 
tected against the ravages of the 
“Trouble Trio’? Or does “Springy 
Wire” play havoc with your 
coil windings? Does “Spooling 
Trouble” wreck your production 
schedules? Does ‘‘Defective Insu- 
lation” cause rejections and 
customer complaints? 

If so, take advantage of the 
“Trouble Trio insurance” that 
comes with Belden Magnet 
Wire. Enjoy the advantages of 
uninterrupted schedules and 
fewer rejections. Increased 
customer satisfaction is an 
extra dividend. 


Follow the example of the 
nation’s leading magnet wire 
buyers — specify Belden. 


ma 





Chicago 


— Belden Manufacturing Co. 
4633 W. Van Buren St. 
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e FOR LIFE PRESERVATION 


ATURE has provided the bird’s e 


with a marvelous double seal of shell 


gE 
and membrane, to keep out destructive 
elements, to protect the life within. 

New Departure manufactures ball bear- 
ings of high capacity and endurance 
then seals them so that lubricant is kept 


in—dirt and wear are kept out. Because 


The seals on this Neu 
Departure Ball Bearing 
protect us capacity and 
endurance so that it may 
serve you long and faith- 
fully, Nothing less than 
true seals will keep dirt 


out and lubricant in. 


they are so completely protected against 
destructive agents, these bearings give 
long life and freedom from maintenance 
They for both 
machine builder and user. Ask for book- 
let “Oil— Hero or Villain?” 


New Departure, Division of General 


expense, Save money 


Motors Corporation, Bristol, Connecticut. 


NEW DEPARTURE 
SELF-SEALED BEARINGS 
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DIFFICULT REQUIREMENTS 
met by Bakelite Molded 


MAN OUTSTANDING advantage of 
a Bakelite Molded for the pro- 
duction of appliances and many 
other electrical devices. is the fact 
that it provides important style 
features combined with valuable 
electrical. thermal and mechanical 
merits. 

In the Plastic-Rite Pen illustrated, 
for example, Bakelite Molded not 
only contributed pleasing form, fin- 
ish and compactness to the device; 
but also effectively met exacting 


requirements for thermal and elec- 





trical insulation, and for durability 
in continued contact with the heat- 
ing element. 

A further advantage of Bakelite 
Molded for this and many other 
products is the simplification in 
production which it makes possible. 
With this material, intricate or 
double-curved shapes may be com- 
pletely formed and finished in one 
piece, with a single molding opera- 
tion. Substantial economies in both 
production and assembly often 
result. 

In addition, Bakelite Molded 
offers the merits of mechanical 
strength, light weight and high re- 





sistance to moisture, oil, soap and 
water, sunlight and abrasion. Manu- 
facturers and designers of all kinds 
of electrical devices are invited to 
learn more about the numerous 
special types of Bakelite Molded 
available. Write for our comprehen- 
sive reference booklet 26M." Bakelite 
Molded”. 


(Above) Electrically-heated Plastic-Rite 
Pen that deposits raised lettering on any 
surface. Housed in lustrous black heat- 
resistant Bakelite Molded. Product of Ad- 
vertising Plastics, Inc. (Left) Two-piece 
Bakelite Molded housing completely 


formed in two molding operations. De- 


signed by George Switzer. 


BAEKELIPVE CGORPOR ATION. 2:4 % PARK AVE N Uk: NEW YORR. Nee; 
BAKELITE CORPORATION OF CANADA, LIMITED. 163 Dufferin Street. Toronto, Canada Best Coast: Electrical Specialty Co., Inc., 316 Eleventh Street, San Francisco, Cal. 
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Rising majestically above the sands of the Sahara, near Cairo, 

the Sphinx is an ageless tribute to the Egyptian craftsmen of 

the 4th Dynasty, B. C. Standing over 4000 years, it is a 

symbol of proved durability and permanence the world over. 
The dependability and craftsmanship of Delco motors is proved . . . by engineers in 
the Delco factory at Dayton . . . by millions of users throughout the world. This fact 
is particularly important to dealers. It is their assurance that Delco-powered appliances 
create satisfied customers—the only profitable trade. Leading manufacturers of 
washers, ironers, refrigerators, air conditioners, oil burners and stokers furnish further 
proof of this dependability by their marked preference for Delco motors to power their 
products. Delco Products Division, General Motors Corporation, Dayton, Ohio. 














Ruild-in 


WESTONS 


A wide range of WESTON In- 
struments are now being 
‘built-in’? on machine tools, 
rectifiers, welding machines, 
radio transmitters, alarm sys- 
tems, therapeutic and scien- 
tific apparatus, and wherever 
a close check on electrical 
quantities is vital to operation 
and control. There is also a 
WESTON Instrument avail- 
able for your built-in require- 
ments. Let us send full details. 








* WHENEVER ELECTRICAL QUANTITIES ARE 


INVOLVED, THAT MEANS THE WESTON MAN 


These days the foresighted design chief is quick to say, “Let’s call 
an instrument specialist . ..” whenever there’s a need for electrical 
instruments in the equipment he has on the drawing board. For 
when instruments are to be “designed in,” rather than simply 
“attached to” the new model, an early error may be mighty 
costly to correct. 

Called in at the drawing board stage, the instrument specialist 
can advise on size, shape and specifications. Where special types 
seem necessary, he can frequently suggest alternatives that permit 
less expensive standard models to be used. His counsel on instru- 
ment location may make for added dependability, safety, sim- 
plicity in assembly, or operating ease. 

In the field, WEsTON’s sales representatives offer the same spe- 
cialized knowledge that, in manufacture, has given WESTON Instru- 
ments their reputation of proved dependability. This knowledge is 
at your service when you call the WESTON man. Weston Electrical 
Instrument Corporation, 582 Frelinghuysen Ave., Newark, N. J- 


WESTON 


nstrumenls 
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FISH NET FLOATS 


cial fishermen prefer stamped- 
n ALUMINUM floats—which 
20 protective coating—in- 


le aluminum 


S number of uses, 


Stamped-and-printed non-magnetic — . B variety of finishes. 
have kept in time mey of : s i 
with modeliiiiieanke and aukeeseiee aan Fae new materials for your 


strument panels, supplanting a variety A vestigate aluminum stamp- 

of older materials. ' ® by Aluminum Goods Manufactur- 
ing Company. Feel free to invite the 
counsel and cooperation of Aluminum 
Goods engineers. They may be able to 
help you to new utility, new economy, 
new beauty, new salability for your 
product. 

‘ANDY BOXES 

Candy companies find “impulse sales” If there is any question or manufactur- 

skyrocketing with modern stamped- ing problem resulting from MATERI- 

and-lacquered ALUMINUM utility ALS you use—consider ALUMINUM 

boxes instead of cardboard. STAMPINGS as a solution. 
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WAITING FOR YOUR PROBLEMS 











Manufacturer B uses a small 





headlight lampholderin his elec- ™ 
tric cleaner. Constant trouble le 
with the mounting of ordinary 
lampholders prompted him to Ww 
call in a General Electric Engi- 
neer. A newly designed, small - 
G-E Headlight Socket was the PY 
welcomed answer. It is easier to 
install...cuts assembly costs... 
contributes to profits. Moreover, 
it facilitates the insertion or re- 
moval of the lamp by means of 
a tilting arrangement. 
| 
- 
| 
| 


TO MAKE BLUEPRINTS COME TRUE 


General Electric maintains an able staff of 
Accessory Equipment engineers. They are 
not content to wait until you submit problems 
in design or assembly. They anticipate them... 





and have the solution waiting for your call. 

The three cases described on this page are 
examples of many G-E developments that are 
lowering costs and improving quality. It is 
quite probable that our engineers can take 
the kinks out of your manufacturing problems 


...Show you the way to greater profits through 
lower costs. 

Perhaps you can benefit by our experi- 
ence. Address Section Q-898, Appliance and 
Merchandise Department, General Electric 
Company, Bridgeport, Connecticut. 


ACCESSORY EQUIPMENT 


APPLIANCE AND MERCHANDISE DEPARTMENT, GENERAL ELECTRIC COMPANY, BRIDGEPORT, CONNECTICUT 


GENERAL @ ELECTRIC 
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WELCOME AS A 


Scores of electrical appliance manufacturers, seeking a 
LOWER DELIVERED COST for their products, have found the sav- 
ings made by Gaylord SIMPLIFIED INNER PACKING “as welcome 
as a reduction in freight rates”... savings which have many 
times proved the “difference” that got the order. Through 
Gaylord “Simplified Inner Packing” the number of inner pack- 
ing pieces has been reduced ... packing time and labor costs 
have been cut... breakage in transit has been reduced to a 
minimum. @ Regardless of your product or your particular prob- 
lem, we sincerely feel we can do an outstanding job for you. We 
will gladly check your present boxes and inner packing... or 
create new designs for new products in both corrugated or 


solid fibre. No obligation. Just call or write our nearest office. 


GAYLORD 


AUGUST, 1937 


IN FREIGHT RATES 






CONTAINER 
CORPORATION 


Department 401, ST. LOUIS, MISSOURI 
SALES OFFICES or PLANTS: Chicago + New York 
Milwaukee * Columbus * Cincinnati - Minneapolis + Detroit 


Jersey City * Fort Worth - Kansas City * New Haven * Oklahoma City + Los Angeles - Indianapolis 
Des Moines «+ Seattle + Portland + San Antonio 


* San Francisco + Dallas + New Orleans 
* Houston + Jacksonville + Charlotte 


* Memphis «- Atlanta + Tampa + Bogalusa 
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HEN all of the destructive enemies of per- 

manent insulation combine, then one and 
only one, insulating material can be safely used. 
That material is Mica. Other materials may 
give adequate protection under limited de- 
mands—but to meet the continued attacks of 
heat, friction and moisture, mica stands alone. 


Macallen Mica is promptly available in numer- 
ous commercial forms. It is processed into all 


thicknesses—rigid—flexible for cold bending— T 

specially prepared for punching or molding— e 

cut or formed to exact shapes to order. Con- Cc 

sult our engineering department on your tech- vi 

nical requirements. T 

Pp 

re 

THE MACALLEN COMPANY 7 

| 16 MACALLEN ST.. BOSTON. MASS. G 


Chicago: 565 W. Washington St. Cleveland: 902 Leader Bldg. 


COMPRESSED SHEET ® MICA PAPER, CLOTH, TAPE ® HEATER PLATE ® COM.- 
PRESSED SHEET TUBING ® COMMUTATOR INSULATION ® COMPRESSED SHEET 
WASHERS ®° INSULATING JOINTS AND CANOPY INSULATORS ® RAILWAY 
SPECIALTIES ® DOMESTIC AND IMPORTED RAW MICA 
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The making of brass has long been regarded as an art. But skillful craftsmanship alone 
cannot cope with the manifold copper-alloy requirements which Industry demands. Nor 
can this Company’s century of practical experience be the complete solution of today’s 
varied needs. Yet, this combination of skill and knowledge, when supplemented by strict 
TECHNICAL CONTROL of all materials and every step of production, has led the way in 
producing Anaconda Alloys of higher strength, greater workability, superior corrosion 
resistance, and an unusual degree of uniformity and dependability. 


THE AMERICAN BRASS COMPANY Ausbouos 


GENERAL OFFICES: WATERBURY, CONNECTICUT. + OFFICES AND AGENCIES IN PRINCIPAL CITIES 
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HIGH PURITY IS MAINTAINED 
IN ALL ANACONDA METALS 


In the production of Anaconda Copper and Brass, 
technical control starts long before the metals reach 
the casting shop. The purity of Anaconda Copper 
and Zinc is maintained at 99.9+%. Both are electro- 
lytically refined by a single organization responsible 
for every process of mining, smelting, refining and 
manufacturing. Other alloying elements are also of 
the highest quality obtainable. Detrimental impurities 
are thereby eliminated and the composition is under 
absolute control. Routine analyses of test samples and 
frequent inspection during fabricating operations are 
further assurances of the consistent performance of 


the finished product. 


WIRE AND RODS—Copper, and a wide range of 
copper-alloy wire and rods are available to suit prac- 
tically every requirement. Wire from .002” diam- 
eter and larger is furnished in tempers ranging 
from full annealed to extra spring (depending on the 
composition) and is supplied in coils, on spools to 
specific weights, or cut to required lengths. Rods 
for general fabrication and engineering purposes 


jue 


up to 3'/."" diameter, and larger, depending on 
composition and length, are produced by extru- 
sion, hot or cold rolling and drawing, or a combina- 
tion of these operations. Free cutting copper, brass, 
bronze, nickel silver and Everdur rods are supplied 
in long mill lengths for screw machine use. Both wire 
and rods are produced in round, square, hexagon, 


octagon, and other conventional and special shapes. 


SHEETS AND PLATES—in a wide range of alloys, 
hot rolled or cold rolled, can be furnished in various 
tempers and in thicknesses of .003’’ and heavier. 
Hot rolled sheets are available in widths up to 132”, 
depending on the alloy and gauge requirements. 
Special care is taken to produce sheets and 
plates with commercially perfect surfaces free from 


waves, buckles or other defects. 


y pom ae 
ne 
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Casting Brass Slabs which are Rolled into Sheets. 


Above: Extruding Round Brass Rods, 


Below: Hot Rolling Wide Copper Sheets. 


SUPER NICKEL 


"al 








ber Ds 
yi SEAMLESS PIPE AND TUBES—The American 
¥ é Brass Company manufactures copper and copper- 
t 7 ee alloy seamless pipe and tubes by all the usual meth- 
r . ods; cast shell, cup drawn, Mannesmann, and the 
, 4 


“extruded, rolled and drawn” process. The method 






of manufacture depends on the composition, size, 





shape, wall thickness, and the intended service. 
A Round seamless tubes are produced in sizes from 

% ) 020” O.D. to 26” I.D. and in various wall thicknesses 

for manufacturing and engineering purposes. Square, 

hexagon, octagon and irregular shaped tubes are 

Vicishnd iii dlhits Wie Gia tihcnhenmiins Pienelin supplied in a variety of sizes and alloys. Deoxidized 
copper tubes for plumbing, heating, and carrying 
lines, in various gauges, are furnished hard drawn 
in straight lengths from '/3’" to 12’ nominal sizes. 
Soft tubes up to 1 !/,"" are supplied in 30, 45 and 60- 
foot coils. Solder type and flared tube fittings for 
connecting these tubes are also available. Anaconda 
Copper and Brass Pipe is manufactured in standard 


pipe sizes from !/3"’ to12’’, and in two wall thicknesses. 


METAL FINISHING—In the plants of The Ameri- 
can Brass Company, special finishing equipment is 
employed and every precaution is taken to supply 
Anaconda Copper, Brass, Bronze, Nickel Silver and 
Special Alloys that exactly meet the customer’s fab- 
ricating requirements. Sheets, rolls and strips are 
accurately finished to width, length and gauge, and 
either slit, sheared or sawed to close tolerances. 
Special spring tempers; resquared metal; unfinished 
Below: Polishing Sheet Copper. : 5 ; ; , 
metal in coils for rerolling purposes; slit metal in 
rolls (edgewise straightened and recoiled, or with 
rolled edges); and leaded sheets are also available. 
Metal can be furnished with special finishes: Pol- 
ished, or prepared suitable for polishing; lacquered; 
scratch brush finished; embossed; furbished; dry 
rolled for etching or engraving; also tinned, nickel 
plated, chrome plated, lead coated, etc. A specialty 


is made of polishing strips and sheets. Inquiries 





regarding unusual metal problems or special finishes 
* i will be given prompt attention. 


* Trademarks Registered in U. S. Patent Office 
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ANACONDA 


A Dependable Source of Supply 


plus a Complete Service 


The American Brass Company offers a complete range of Copper and Copper Alloys in 
the form of sheets, strips, plates, wire, rods, bars, seamless tubes and special shapes e 
These Anaconda Metals are furnished to suit YOUR needs—in composition, temper, 
gauge, size, finish and working qualities e To facilitate deliveries, seven manufacturing 
plants and adequately stocked warehouses are supplemented by distributors throughout 
the country e When special metal problems arise, remember that practical Service Engin- 
eers and an experienced Technical Department are at your service. 


NDA THE AMERICAN BRASS COMPANY 
ae Eat GENERAL OFFICES: WATERBURY, CONNECTICUT. » OFFICES AND AGENCIES IN PRINCIPAL CITIES 
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CREPE WADDING 
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“BEST SELLERS” 
AGAINST SHIPPING DAMAGE 




























CARBORUNDUM FILES 
.. A BEST SELLER 


protected by KIMPAK 


When the Carborundum Company ships @ box 


of files like this, it use 


KIMPAK protects t 
mage to itself and other 


s KIMPAK. Note how 
he special display file from 





SELLERS MUST Vesa TOE i TOC 
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@ There’s one sure way to meet competition on the display 
floor which helps increase sales for the retailers and makes 
more profits for you. Present your product looking its 
best—as shipped from the factory or warehouse. KIMPAK 
CREPE WADDING will do this. 


KIMPAK protects the beautiful finish of the modern radios 
and fine house furnishings, prevents breaking or chipping of 
dainty china, glassware, or whatever other delicate articles 
you have to ship. For furniture or fountain pens, cutlery or 
cosmetics, KIMPAK means safe delivery of your shipment. 


This modern packing material comes in sizes and thick- 
Messes to meet every shipping requirement. It is absorbent, 
clean, snowy-white, light, flexible, and as easy to use as a 
piece of string—no muss, no fuss with KIMPAK. Its low 
price will allow new shipping room economies. Its ease of 
handling will make new shipping room efficiency. 

Learn more about KIMPAK. Mail coupon today for free 
portfolio of samples and illustrations of actual usage. 


KIMBERLY-CLARK CORPORATION 


Neenah, Wisconsin 


Sales Offices: 8 South Michigan Avenue, Chicago 
122 East 42nd Street, New York City 
510 West Sixth Street, Los Angeles 


FREE! 1937 Portfolio of KiMPAK 


KIMBERLY-CLARK CORPOR- 
ATION, Neenah, Wisconsin 
Address nearest sales office: 
8 South Michigan Avenue, Chicago, 
122 East 42nd St., New York City. 
510 West 6th Street, Los Angeles. 


Please send us the 1937 PORTFOLIO OF KIMPAK 



















Kimpak 
needs spo Aomng damage 


AAT © NOY + Ranenni > eemenee 








EM-8 





ec a a ae 













NIN Laci cccsncusshcccseccicp ial 







Attention of. 


Our product is 








| 
| 
| 








15 














HE BRINGS EM BACK 


_.. he hows pus LUMC 
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FIERCE BEASTS of prey and dangerous reptiles; timid little jungle 
creatures — hunters and hunted—he traps them all... and brings back 
what he goes after. 


It took years of camp life and patient study to gain his knowledge 


of jungle-lore. Months of planning, weeks of preparation, and, WV : 
MIC sometimes days of waiting to get just one specimen ... when a single - JO 
A false move would spell failure. 
Mica Insulator Company has literally spent a life-time devoted to the es eres 


In Mica Insulator Company’s laboratory 
3 . one of the industry's most modern, 
knowledge, through years of making and developing electrical insulation completely equipped research units... goes 


/, / for the unusual jobs. on the ceaseless work of developing the 
VISU. WL 0} electrical insulations of the future. 


Do you need better insulation ... or a new insulation to make possible hae ed ; ; 
To this laboratory come the insulation 





lore of electrical insulations. We, too, have gained a specialized 









your latest development? Our 42 years’ experience and unusual research problems of the country’s electrica! 

facilities are at your service. manufacturers. And from this laborator) 

VT QU have come and will continue to come 

O 200 Varick St., New York; 542 S. Dearborn St., Chicago; 1276 W. 3d St., Cleveland. outstanding improvements in electrical in 
Birmingham, Boston, Cincinnati, Los Angeles, San Francisco, Seattle. Montreal, Toronto sulating materials and methods. 





OVER 40 YEARS OF SPECIALIZATION MAKES THE DIFFERENCE! 


we MICANITE .. . EMPIRE VARNISHED 


ectrica! 
borator) 
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trical in 


Light weight, high strength, resistance to cor- 
rosion, attractive appearance; this highly de- 
sirable combination of properties is obtained 
in Aluminum. Add “ease of fabrication” and 
you'll understand why so many manufacturers 
are now using Aluminum in their products. 

Aluminum can be fabricated by practically 
every method known to the metal-working 


industry; casting, forging, extrusion, rolling, 


welding. Research has developed alloys of 


Aluminum suited to each method. ALUMINUM 
COMPANY OF AMERICA, 2179 Gulf Building, 


Pittsburgh, Pennsylvania. 
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{bove, the workman is forming 
{luminum sheet on a spinning 
lathe; to the left is shown elec- 
tric spotwelding as part of an 
assembly operation. The use of 
{luminum introduces no un- 


usual manufacturing problems. 


Ss 


Reg. U.S. 
Pat. Off. 
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The X-Ray tube of the new Westinghouse Deep Therapy 


Tubestand—built for cancer treatment—is immersed in 
oil and sealed in a grounded metal shell. This advanced 
design houses the X-Ray tube as compactly as possible and 
insures absolute electrical safety. 

But to permit this design. a material had to be found 
which could effectively insulate the enormous tube voltage 
—more than 200,000 volts—and at the same time form a 


perfect oil seal. 


<Wedile.. 


% Micarta assures adequate insulation—a dielectric strength 


of 285,000 volts per half inch. 


%* Micarta is suitable as an oil-sealing gasket 
and very strong mechanically. 


we ANSWER 


easy to machine 


% Micarta's high resistance to oil absorption further adapts it 
to this difficult application. 


This is just one of the hundreds of tough design problems that 
Micarta has solved. 












THE MICARTA CURE 


This tube is similar to the high voltage industrial 
X-Ray tube manufactured by the Westinghouse 


X-Ray Company, Long Island City, New York. 


When your engineers are “stuck” by a difficult design 
problem .. one that seems to require a material that 


. remember MICARTA. ~~ This 


versatile product. combining the best qualities of 


just doesn’t exist . . 


many different materials, will save vou design head- 
aches, simplify production, reduce rejects and most 


important of all... SAVE YOU MONEY. 


+N th Send for complete information and investigate Micarta’s possibil- 
qual serene nat? ities fi elf. Be sure ; lucts. Ad 
- eject 1 sree et ities for yoursell. e sure to name your products. Address 
1 ye" an ptio™ Westinghouse Electric & Manufacturing Company, Micarta 
t Be sacd in ; 
Gre® Division, Trafford, Pa. J 06055 
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“WATER, WATER 
EVERYWHERE” BUT NOT IN 


F-M 


SPLASH-PROOF MOTORS 


@ Hosing down for cleanliness, accidental spilling of 
water or corrosive liquids, the presence of steam or 
excessive moisture... such conditions are taken in stride 
by the Fairbanks-Morse splash-proof motor. 


No stream or trickle of liquid can reach the interior. 
Yet its special design assures adequate cooling in any 
condition of service. Circulation is by an exhaust type fan. 
Air is admitted and expelled from below through flared 
openings which are closed against any stream of water 
by in-turned baffle plates. Nothing short of actual sub- 
mergence can affect a vital part. 

Secure complete information on the construction and 
the advantages of F-M splash-proof motors by writing for 
Bulletin AEB-410. Fairbanks, Morse & Co., 900 S. 
Wabash Ave., Chicago, 

Ill. 34 branches at your 
service throughout the 
United States. 
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IN MAN OR MACHINE 
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@ When the first product of the Fair- 
banks-Morse family was introduced, 
107 years ago, there was only one 
engineering school in the English- 
speaking world, and only one other 
course in engineering offered. 
Pushed out into a world where 
mechanical skill was a rarity, Fair- 
banks-Morse products had to have 


Means Self-Reliant 


the same degree of self-reliance which 
characterized the early pioneers. Thus, 
the tradition of achieving depend- 
ability through simple design began 
with the first Fairbanks-Morse prod- 
uct. Inheriting this self-reliance, mod- 
ern Fairbanks-Morse Diesels, pumps, 
and motors and Fairbanks scales con- 
tinue to pioneer in the dark corners of 
the earth, as well as to be self-reliant 
in industrial plants throughout this 
country. 

For information, address Fairbanks, 
Morse & Co., 900 S. Wabash Avenue, 
Chicago, Ill. 34 branches at your ser- 
vice throughout the United States. 
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NOW OPERATING ONE OF THE LARGEST 
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CTRICAL SHEETS 












Repeat orders go to the manufacturer whose electrical products always deliver the 
same peak performance. Your products can have this reputation if the electrical 
sheets you use are always of uniformly high quality. e Granite City Electrical Sheets 
are known for their outstanding uniformity of electrical and physical characteristics. 
Extremely careful control of materials and all processes assures a consistency you 


can stake your reputation on with complete confidence. 
GRANITE CITY STEEL CO. e Granite City, Illinois 


200 Fifth Avenue, New York 
1209 R. A. Long Building, Kansas City 
1805 Boatmen’s Bank Bldg., St. Louis 


1613 Pioneer Building, St. Paul 
1602 Mariner Tower, Milwaukee 
8 South Michigan Blvd., Chicago 
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GALVANIZED SHEETS ¢ STEEL SHEETS + PLATES AND TIN PLATE 
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CONTINUOUS MILLS IN THE UNITED STATES 
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A comparison of today’s engineering requirements 
with those of a few years ago reveals the growing 
need for ability to produce unusual parts for unusual 
purposes at relatively low cost. 

To fill these demands, Scovill has done considerable 
development work in volume production of cold-headed 
parts. The illustration at the right shows the wide 
possibilities offered by our methods. Some are made 
from brass, some from steel, others from bronze, copper 
and aluminum. Each was produced to meet the par- 
ticular requirements of one manufacturer’s product. 

Scovill cold-headed and threaded products are 
today used in electrical devices, railway signal appa- 
ratus, automobiles and accessories, sewing machines, 
office machines, plumbing specialties, calendar pads, 
inserts for plastics, and so on through a list as wide 
as industry. 

Substantial economies — both in the cost of these 
parts and in their later assembly — are frequently made 
through the use of Scovill’s facilities for the production 
of this type of material. Redesigning of products is not 
necessarily a preliminary to these economies. 

Standard and special cap and machine screws in 
brass and steel and stove bolts, set screws, and nuts 
can also be furnished. 

Scovill’s Screw Products Division welcomes discus- 
sion with manufacturers interested in items of this 
character. A call or a letter to any Scovill office or to 
Scovill Manufacturing Company, 65 Mill Street, Water- 
bury, Connecticut, will bring further details of Scovill’s 


scope along these and other metal-working lines. 





SCOVILL MANUFACTURING CO., SCREW PRODUCTS DIVISION 


WATERBURY CONNECTICUT 


Boston ° Providence ° New York ° Philadelphia 

Lynchburg, Va. ° Syracuse ° Pittsburgh ° Detroit 

Chicago ¢ Cincinnati * SanFrancisco -* Los Angeles 
IN CANADA: 334 King Street. East, Toronto, Ontario 
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HI ERE she comes... 


» and goes ...wide 





open!...a sliver 











of white tearing 
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over a rippled 






mirror— she’s 
over, winner by three lengths. Next 
time your eye tries to catch a “water- 
bug”, remember outboard racing is 
more than a sport... it’s a gruelling 
st of reliability. That’s why you'll 
hd SYNTHANE used for insulating 


the ignition system.... SYNTHANE 


laminated bakelite is a uniformly 


dense, solid material possessing a 
combination of useful physical and 
electrical characteristics. It is tough, 
strong and light in weight; one of 
the most effective dielectric mate- 
rials; chemically inert and corrosion 
resistant; easy to machine. Uses for 
SYNTHANE are too numerous to 
total .. . SYNTHANPE’S ability “to 


take it” in outboard motors suggests 


SHEETS © RODS * TUBES ¢ FABRICATED PARTS «+ SILENT STABILIZED GEAR MATERIAL 


its possibilities of material assist- 
ance in the manufacture of your 
product. Write for “SYNTHANE 
laminated bakelite for Mechanical 
Applications”. (Please indicate 
your requirements in your re- 
SYNTHANE gives 
you MATERIAL SATISFACTION. 


quest.) 


SYNTHANE CORPORATION, OAKS, PENNSYLVANIA 
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recognized the necessity of the other element 


essential to the manufacture of 
high quality products — skilled 
workmen. Therefore, a number of 
Walloons, who had specialized in 
the mining and working of iron 
and steel, were imported in order 
that the quality of the Swedish 
products might be raised. 


Acme specializes in the produc- 


tion of “rolled-for-the-product” 


THE SKILL OF THE WALLOONS 
DEVELOPED QUALITY 


GUSTAVUS ADOLPHUS knew that Swedish raw 


materials were of exceptionally high grade. He also 





Inspecting Hot Rolled Superstrip 





Superstrip. At the Acme mills the skill of crafts- 
men, who understand the fabricators’ individual 


requirements, is combined with the use of ma- 


terial best suited for the specific 
need. 


For hundreds of manufacturers 
Acme Superstrip is providing 
higher quality, more economical 
results and faster production 
without costly interruptions. Yet, 
“rolled -for-the-product” Acme 
Superstrip costs no more than 


ordinary strip steels. 


Let an Acme engineer co-operate with you in determining the exact specification best 
suited for your product and your equipment. Write today, there is no obligation. 


Came S 


HOT ROLLED + COLD ROLLED 
GALVANIZED 


AUME ST 


GENERAL OFFICES: 






Branches and Sales Offices in Principal Cities 






COLORED + STAINLESS 
STRIPED 


EEL COMPANY 


2846 ARCHER AVENUE, CHICAGO, ILLINOIS 
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BULLETIN 705 REVERSING SWITCHES 


For automatic control of a-c motors. Bulletin 705 solenoid switches have maintenance- 









free, double break, heavy duty, silver alloy contacts. Give reliable overload protection. 





“‘Because only the true solenoid starter, such as the 
Allen-Bradley, gets away from the pivots, hinges, and 
other trouble-making features of clapper starters. No 
starter can be more simple than the solenoid type, in 
which the contacts are closed directly by the plunger.’’ 


@ COMPACT 


Though very compact, this 
starter easily disrupts cur- 
rents of not less than ten 


times its maximum hp rating. 


@ NO SHUT-DOWNS 


The A-B solenoid operates at 
line voltages far below nor- 
mal, assuring positive con- 
tact pressure at all times and 
preventing motor shut-downs. 


@ CONSISTENT 


Operation is frictionless, 
fast, and consistent in speed. 
There are no pivots to become 
sticky and delay the action. 


@ NO BURNING 


The straight up and down 
motion of the solenoid per- 
mits using totally enclosed, 
double break contacts. Arcs 
are instantly suppressed. 


@ NO CONTACT MAINTENANCE 


The straight line motion prevents contact rebound and thus 
practically eliminates contact burning and welding. The 
double break, silver alloy contacts never have to be cleaned 
or “dressed.” They are always in perfect operating condition. 


SEND FOR “’THE STORY OF THE SOLENOID 
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Allen-Bradley Co. 
1309 S. First St. 
Milwaukee, Wis. 


Please send "The 


Address 
<n 





wuHere was YOUR propuct WHEN 
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Co design, and appearance are 
4 important factors that lead cus- 


tomers into buying some manufac- 
tured products and rejecting others. 

Products fabricated from American 
Quality Cold Rolled Strip Steel have 
the smooth eye-appealing finish that 


off the 


counters. It 


helps move merchandise 


dealers’ shelves and 
helps keep prices within the range 
of your customers: pocketbooks, too. 
For its cost is much lower than some 
of the more expensive metals. The 
ease with which it can be fabricated 
will 
wasted metal to 
‘ Perhaps you can find a means for 


U-°S°'S AMERICAN 


reduce your rejections and 


a minimum. 


AMERIC 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 


> > 


improving your own product at 
worthwhile savings through the use 
of American Quality Cold Rolled 
Strip Steel. Our sales representatives 
will be glad to offer you assistance in 
the application of cold rolled strip 
steel to your needs. 

American Quality Cold Rolled 


Strip Steel is uniformly rolled from 


QUALITY COLD ROLLED 


AN STEEL 


& WIRE 
Cleveland, Chicago and New York 


It is made in a 
complete range of widths, edges, tem- 


the finest materials. 


pers and finishes and is available in 
coils or in cut lengths according to 
your requirements. An investigation 
of the advantages and economies in 
the use of cold rolled strip steel may 
help you improve your products and 


reduce your manufacturing costs. 


STRIP STEEL 
COMPANY 


United States Steel Products Company, New York, Export Distributors 


UNTTED STATES SPELL 
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“Sheffield Gages “ao off the press, gives you a complete picture of the modern pre- 


cision gage and the way it is used in industry today. @ It carries 


178 illustrations, much tabular and explanatory information on the character and 


Tl 
application of gages. @ If you are concerned with gaging or the inspection of precision 
made products, write for “Sheffield Gages” on your own company’s letterhead — no 
obligation on your part, of course. Requests for this book will be filled in the order 
in which they are received. G 


MASTER 


cace macerss 6s GH EFFIELD GAGE CORPORATION 
¥ 1527 EAST THIRD STREET, Daglou, Ohio, U.S. A. 
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COMING Magnetic materials of relatively Slot cell insulation that makes 
low permeability. What the the motor, new or rebuilt, 
well-informed design-engineer more satisfactory and resistant 
should know of this rapidly- to service factors. A quick 
changing field of notable prog- review of a significant material. 
ress. 


Designed for production—is 


Power transformers that cover this new machine tool. Here 
electrical product needs. flexibility was the keynote so 
Which, when and why review whether for one part or thous- 
of a broad field of application. ands the same accuracy and 
Another _first-aid-to-the-user production ability is main- 
survey of available materials tained. All of which called 


and parts. for notable design thinking. 
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THE "SYMBOL OF SERVICE’’ 
—is engineered into the telephone 





THE TELEPHONE has become widely known as “‘The 
Symbol of Service’’—a reputation developed through 
years of the best engineering experience. 

It goes without saying that the specification of 
ZINC Alloy Die Castings for the base, cradle and 
plunger of the Bell Telephone was the result of exten- 
sive design and materials engineering. These castings 
have not only proved desirable from an appearance 
and quality standpoint, but they have achieved the 
required weight, smoothness, accuracy, toughness and 
strength, at reasonable cost. 


Your problems may not be directly similar to those 
encountered in the production of a telephone, but 
ZINC Alloy Die Castings are producing effective re- 
sults in all of the major industries. If you are not thor- 
oughly acquainted with ZINC Alloy Die Castings and 
their potentialities we suggest you consult a commer- 
cial die caster or write to this Company. 


THE NEW JERSEY ZINC CO. 
160 Front Street New York 


The Research was done, the Alloys were developed, and most Die Castings are specified with 


HORSE HEAD SPECIAL (cnrcnitatany) ZINC. 
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Porcelain for 


IN DIELECTRIC, HEAT RESISTANT AND 
MECHANICAL SUPPORT VALUES 


Not only are there several types of electrical 
porcelains but the service characteristics of 
each vary over so broad a range that only 
well-informed judgment can dictate the 
right one for the job. Perhaps you should be 
using modern porcelains for the improve- 
ment of your 1937 product? Here is a 
first-aid-to-the-user guide that points where 
when and how. 


ORCELAIN is ageless in its resistance to destruc- 
tion. It neither rusts, rots, corrodes nor disinte- 
grates. It is unaffected by alkalies, or acids ex- 

cept hydrofluoric. Thoroughly vitrified or properly 
glazed porcelain is impervious to weather; heat, cold 

or moisture will not deteriorate it physically. Porce- 
lain withstands arcing and thermal shock. Porcelain 
rates high in dielectric strength. But against these 
favorable factors stands porcelain’s brittleness and low 
impact strength. Where heavy mechanical forces or 
vibration are to be encountered, porcelain is unsuitable 


and cannot be satisfactorily used. 
FIVE VARIETIES AVAILABLE 


“T HOSE porcelains used for electrical products fall 
within five principal classifications, and in each 
group there may be an unlimited number of variations 
depending upon the original proportions of mate- 
rials and the methods of manufacture. The normal 
range of characteristics for each group is presented in 
the accompanying tabulation. 
1. Dry process or vitreous porcelain. This is a com- 
bination of natural china clay with flint and feldspar ; 


OME typical examples of how dry process 
porcelain shrinks during the firing process. 
Proper allowance for shrinkage factors eliminates 
difficulties and permits close dimensioning of the 
final product. Fired (left); unfired (right). (New 
Jersey Porcelain) 
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Permanency 


called “dry process” because of the manufacturing 
method in which the dry powder is dampened only 
sufficiently to enable it to be formed into shape by 
steel dies. Dry process is a low cost electrical porce- 
lain. It is entirely satisfactory for all low-voltage 
service—potentials up to about 600 volts—and is fre- 
quently used for higher voltages. 

2. Refractory porcelain. Varying amounts of fire 
clay are added to the clays used for dry process porce- 
lain to produce the refractory type, which is keenly 
resistant to sudden and wide changes of temperature. 
It is generally used to support all kinds of electrical 
heating elements. 

3. Wet process porcelain. Similar in constituency 
to the dry process, this variety is named “wet process” 
because the ingredients are combined with water to form 
a thick, creamy, almost liquid mass which is then 
formed into desired shape either by throwing on a 
potter's wheel, turning in conjunction with a mold 












































Refractory porcelain for support of range and radiant heater resistance wire elements (Star Porcelain). 


(jiggering), hot pressing from the filter blanks, or 
casting in plaster of paris molds. The process chosen 
depends on the shape of the finished piece and the 
quantity in production. Wet process porcelain is gen- 
erally more expensive than dry process. It is entirely 
non-porous, even when not glazed. It is the only suc- 
cessful insulation for high-voltage service, is therefore 
used on all power transmission lines. 

4. Steatite porcelain. Technically, steatite is a 
ceramic and a plastic, therefore classed with porcelain 
even though it is made from various natural tales and 
soapstones rather than from clays. The name “‘steatite 
porcelain” is used for the sake of uniformity in this 
discussion, although producers prefer to call it simply 
‘“steatite.” The steatite ingredients were originally 
used as toughening agents in other porcelain. Being 
unusually rugged, steatite may be formed into parts 
small and delicate beyond the possibility of dry process 
porcelain, may be machined and finely threaded with 
great accuracy. Steatite possesses good mechanical 
strength and superior insulation resistance at elevated 
temperatures. The phenomenally low loss factor makes 
steatite preferred for all high frequency insulation, 
especially in radio. 

5. Sillimanite porcelain. This variety, sometimes 
called chemical porcelain, is composed of special clays. 
It has no porosity whatever, a tensile strength of from 
10,000 to 12,000 pounds per square inch, high re- 
sistance to chemical corrosion. Its only present use in 
electrical products is for the making of ignition spark 
plugs. 

The first of these groups is probably of greatest 
interest to readers of ELecTRICAL MANUFACTURING. 
Kconomical dry process porcelain is successfully used 


| NSULATING beads of various shapes, sizes and 
types serve to cover bare or insulated con- 


lead 


ductors (Struthers, Dunn). Note brush 
insulation (Chas. E. Chapin Co.) 


in all low voltage service where normal loads do not 
exceed 600 volts. Its insulating dependability is indi- 
cated by underwriters’ approval of exposed line wiring 
protected by porcelain knobs, cleats and tubes, standards 
for which are now being formulated. The great ma- 
jority of wall receptacles and enclosed switch boxes 
depend upon dry process porcelain for insulation. 
Countless transformer bushings are made of this type 
of porcelain. Surely, then, it may be successfully ap- 
plied in all low-voltage electrical equipment, machine 
tools and appliances where resistance to impact does 
not enter into consideration. 

Dry process porcelain will withstand shock heat up 
to 700 deg. F. and built-up heats three times as great. 
This, coupled with its dielectric strength, provides a 
safety margin most desirable in the case of built-in, 
concealed or ordinarily inaccessible insulating parts 
as, for instance, switch boxes and switch bases—whose 
failure might damage expensive equipment or cause 
other serious trouble for the user. 

The use of dry process porcelain is not limited by 
size. Walls, both exterior and interior, must not be too 
thin in the conception of the porcelain supplier. Im- 
proved processes and careful control now make possible 
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commercial tolerances of \%4 in. per in., and utier 
favorable conditions accuracy up to 0.01 in. is obtain 
able. This could not have been accomplished until 
comparatively recent years. 

Mechanical strengths as indicated in the table tested 
by standards set by the American Society for Testing 


Materials under the designation 1116-34 may be 


varied as required by changing the proportions of raw 
clays in the body, or by other adjustments throughout 
the manufacturing process. 

Instances of such adjustment are shown by the 
United States Bureau of Standards, which tested sam 
ples of 40 porcelains for coefficient of thermal expan 
sion. Although the normal range, as indicated on the 
table here, is from 3.0 10° to 4.5 10°°, varying 
the ingredients made possible coefficients ranging from 
16 & 10° to 196 » 10°. 

The Bureau also noted that control of the original 
ingredients permitted the expansion curves to be either 
flat, concave or convex, according to the exact require- 
ments of use. In these tests, it was also found that de- 
spite heats up to 600 deg. C., fourteen of the 40 sam 
ples showed no change in length or other physical 
dimension after cooling, and eighteen other samples 
shrank or expanded only negligibly—O.01 per cent. 

Therefore it is the usual practice for the buyer of 
porcelain to specify all the technical requirements of 
use, and it is the function of the ceramic engineer em- 
ployed by each porcelain supplier to see that the speci 
fications are met. 


MANUFACTURING PROCESS 


RIEFLY, the making of dry process porcelain con- 

sists of eight steps. First, the ground ingredients 
that make up the “body” are mixed together and homo- 
genized with water. Second, when the proper specific 
gravity of the mix is reached, the water is removed 
through filter presses. Third, the resultant putty-like 
sheets or discs are aged and dried. Fourth, they are 
pulverized, dampened with water and pressed by steel 
dies into the shapes of the finished products. In some 
plants, these processes are supplanted by a continuous 
vacuum filtration direct 


from the original mixture to 
the steel dies. 


Fifth step is drying of the shaped pieces 
in air-conditioned cabinets. Sixth. hand-tooling, scrap 
Ing or wiping with a damp sponge to remove mold 
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marks. Seventh, dipping or spraying if a glaze is de 


sired. Eighth and _ fina! process, firing in automatic 
tunnel kilns that provide constant exact control doing 
in some 40 hours that task that old-fashioned beehive 
kilns, uncontrolled. required nine days to do. 

Control of time and humidity in the drying opera 
tions, and of time and heat in the firing, are most 
important; since a shrinkage of over 30 per cent in 
volume or from 12 to 14 per cent in linear dimensions 
occurs between the steel die and the finished piece. 
This is graphically illustrated by the photographs on 
page 31. Uniformity of heat is essential also, so that 
all parts of each piece may be equally fired. Kiln tem 
peratures range around 2400 deg. F., and variations 
of more than 10 deg. cannot be permitted. Underfiring 
increases porosity and lowers physical strength. Over- 
fring causes “bloating,” leaving small sealed pores 


which affect the dielectric strength. After firing, no 


further shaping operation or hole-tapping is possible, 


except that surfaces may be ground 


RY process porcelain may be had either glazed or 


unglazed. The glaze is applied before firing, and 
except for 
It is impossible to glaze com- 


no additional firing operation is necessary 
certain shades of red. 
pletely. One flat surface, on which the piece rests 
during firing, must be left unglazed. 

Glazing increases all physical strengths of porcelain. 
It has no effect on the dielectric strength or the possi- 
bility of surface leakage. However. since the prime 
utility function of glazing is to reduce th 


e€ moisture ab- 
sorption possibility of dry | 


rocess porcelain, this oper- 
ation succeeds in retaining the original dielectric 
strength and resistance to surface leakage, despite con- 
ditions of humidity. As the table shows, dry process 
porcelain, although close-grained, may 
as one percent of moisture. 1 
eliminates this. In 


absorb as much 
Glazing almost totally 
such uses as capacitor bases for 
radios, the absence of moisture-absorption potentiality 
IS essential. 

Usually, however, glazing is done for appearance. 
If the glazed surface is visible. it may be wiped clean 
quickly. In such applications, color 


glazing may be 
advantageous. 


Blue, ivory, yellow, pink, orchid, 
brown and black glazes are availal 
than the cost of the white or 
easily-cleanable glazed surface 


green, 
le at slightly more 
transparent glaze. The 
is an advantage in re- 
parts that may be seen 
only occasionally by the ultimate user. But more and 
accomplished by those 
grey porcelain instead of 
white. The gray porcelain bi dy is colored before mak- 
ing by the addition of chromate of iron. Naturally it 
saves the cost of glaz- 

The trend in industrial 
the gray porcelain. 


moving assembly-line soiling on 


more, this same purpose is being 
manufacturers who use 


does not show soiling, therefore 
ing and subsequent cleaning, 
switch bases is also toward 





[HERE are some steatite elements. They include 
Neon tube bushing; threaded core for wire 
wound resistors; insulating spool; choke 
bushing for rheostat; heating element core and 


coil 


condenser base (American Lava) 














COMPARATIVE PROPERTIES AND CHARACTERISTICS OF ELECTRICAL PORCELAINS 


These mechanical and electrical figures represent the normal range of variation. Actual figures for 
any specific sample depend on its composition, size, shape and method of manufacture and firing. 
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Porosity ou nS oe 
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absorption) oMec OoM¢ 
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A vitreous con ( 
eae sore up to 0.25%, _ 

1. Dry clays pressed into glazed 800 30,000 
Process shape by steel dies unglazed to to 
Porcelain mee a oe to 1.0% 3,000 55,000 

Ssteaeed sir 
A combination of 
clays particularly 5 

9. Refractory those highly resist 1,000 7,100 

Porcelain ant to sudden ther- = up to 14°, to to 
_a gape eaten 9,000 28,000 


by the dry process 


Combination of 
- clays in almost , ao 
3. Wet juidstate, thrown 2 OOO 55,000 
Process hot pressed, turned none to to 
. st DA hard gfe se 
Porcelain nebeste iets 6,000 70,000 


non-porous prod 


uc 


Dense and tough 


combinations of none in 6,600 80,000 
4. dteatite various natural talc some cases to 
Porcelain HBr oP eicuey dry pressed 13,500 130,000 
hydrated up to 0.07' 


* eaten \CTORY porcelain, because of its high fire 
clay content, is relatively open-grained, with poros 
ity running as high as 14 percent. Its insulating quality 
at room temperatures 1s poor, its tensile strength low. 
\ll these things must be sacrificed in order to o1ve 
refractory porcelain its extreme resistance to sudden 
changes of temperature—resistance sufficient to with 
stand this stringent test of porcelain suppliers: Sam 
ples of each finished lot are heated to 1500 deg. F 
then immediately plunged into tanks of cold tap water 
If the samples crack, the entire lot is rejected. Ob 
viously, no such sudden change will ever occur in 


ictual use. 


~ 


In order to aid in its resistance to thermal change, 


pieces of refractory porcelain must be designed wit! 
slots or vents around 
the outside diameter, 
to relieve the expan 
sion and = contraction 


















under sudden temper 
ature changes. Re 
fractory porcelain is 
not usually glazed. 


| [No iL AZED and glazed porcelains 
f 3nd gray 


of both white 

cluded are polarized outlet, socket 

cap, fuse body, switch t 

body and terinina box Star 
Porcelain). 
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at 68 des. F. 0.7 to 
t3 3.0 to 4.5 130 over 10!4 5.0 0.85 at 
to | 2,700} x 107 to at 1,000 deg. F.. to | 100 to 
9.9 990 |1.0to 10.0 x 104; 7.0 1500 
ke. 
17,000 | 1.6 at 68 deg. F. 5.5 0.04 to 
to | 2,500 6.2 to 9.0) 2900 3.0 x 10! to 0.4 at 1 
99,000 | 9.8 oO at 1,000 deg. F. 6.5 to 3100 


3:0 x VO RG. 


The high moisture absorption is an advantage in 
such applications as electric kitchen ranges. If care- 
less housewives let pots boil over, the porcelain absorbs 
the moisture, evaporates it under the subsequent heat 
without cracking. Usually the moisture evaporates 
almost instantly. The open pore structure of refractory 
porcelain successfully resists the thermal shock. 


Refractory porcelain is demanded wherever heater 


elements must be supported. These applications include 


radiant heaters, water heaters, electric irons, vaporiz 
ers, permanent waving machines and many. others. 
Some porcelain suppliers have produced. satisfactory 


plates for electric range heating elements from a vari 


ation of dry process porcelain, elazed. Steatite porce 


lain is also much used to replace refractory porcelain, 


Loss Factor 
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Typical Uses 
and 
Applications 


witch boxes, switch 
bases, tubes, bushings 
snd all wiring and 
nsulation in low volt 
age service not sub 
ect to physical shock 
ommercial toler 
ance, ¢q in. per inch 




















or supporting all 
types of electrical 
heating elements as in 
ranges and hair curl 
rs. Outside diameter 
of large pieces must 
be vented 


For all high voltage 
ervice Extensively 
ised as power trans 
mission line insulators 


For insulating pieces 
that must be machined 
for small delicate 
parts requiring toler 
ances as close as 
).001 in. or extreme 
ly thin walls; particu 
larly for high Fre 
quency service as in 
radio 


particularly in such applications as automobile cigar 
lighters where the greater physical strengths of steatite 
are essential. 


TEATITE differs from other porcelain in that its 
composition is various natural forms of magnesium 
silicate—tale 


ECHNICAL research proceeds along 

both ceramic and mechanical engine- 

ering lines. This porcelain knock-out 

box would serve when ordinary boxes 

proved unsuitable (J. H. Parker). The 

intricate gray porcelain is a precision joo 
(New Jersey Porcelain) 


soapstone—mixed with fluxes de- 


pending on the specific body desired. A wide range of 
variant properties can be developed simply by a change 
of the flux. Steatite’s advance has kept pace with the 
demands of the radio industry for small but sturdy insu- 
lators with low loss factor at high frequencies, and its 
usefulness has naturally extended to all other electrical 
devices requiring minute detail and close tolerances. 
Since radio frequency currents will flow in all insu 
lators, the most efficient material will be that with the 
lowest loss factor, which consequently will heat up the 
least. The loss factor is determined as the product of 
the dielectric constant and the power factor. The 
power factor is the ratio of useful power to the volt am 
peres applied. Among the radio uses for steatite are 
the insulation of heater wires within vacuum tubes. 
tube bases, switch parts, coil forms and capacitor insu 
lation—delicate parts with high electrical resistance. 
The table of characteristics shows that steatite has 
some specific advantages over dry process porcelain 
[ft has higher mechanical strengths, higher electrical 
resistance at elevated temperatures. The table shows 
the volume resistivity of ordinary commercial steatite 
Some special steatite bodies will test over 101'* at 68 
deg. F.. 4.0 & 10% at 1000 deg. F.. 0.6 « 108 at 
1600 deg. F.  Steatite has high resistance to thermal 
shock, is very close-grained with low porosity. 
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In manufacture, the nearly-dry powder is pressed 
into shape or extruded into rods or tubes. Machining, 
tapping or threading operations may then be performed 
in a precise and accurate manner, because this pressed 
or extruded material is finely-grained and not abrasive 
like dry- or wet-process porcelain. The pieces gO di- 
rectly to the kiln without further drying. The firing 


temperatures are higher, and there is reduced shrink- 


age. Extremely thin walls may be formed, and accu- 
racies up to 0.001 in. are regularly obtained. Ordinary 
shop tolerances are from 14 per cent to 1 per cent plus 
or minus. Steatite may be glazed. 

If unusual shapes are desired that cannot be produced 
advantageously by dies, they may be sawed, drilled and 
machined from blocks of soapstone and then fired. 
This method is also used for experimental work and 
for limited quantity production. In this form, steatite 
is commercially known as lava, although there is no 
volcanic origin whatsoever. Lava is much more porous 
than the reconstructed steatite. 

Because of the adaptability of steatite porcelain to 
the production of accurate small pieces, it is used to 
make insulating beads. .\s pictured here, these are 


1 
} 
1 


either of the collar tvpe or formed at each end so that 
a string of them makes continuous ball-and-socket 
joints. These create electrically strong insulations for 
flexible wires, avoid complicated straight wiring jobs 
with many pieces of short, straight tubes. They are 
extensively used in electrical instruments, on motor 
leads and in similar applications. 

Manufacturers active in the field of electrical porce- 
lains for low voltage product applications include: 
\kron Porcelain Co., American Lava Corp., Colonial 
Insulator Co., Electronic Mechanics, Inc., General 
Ceramics Co., [solantite, Inc.. Louthan Mfe. Co., New 
Jersey Porcelain Co., J. H. Parker, Inc., Pass & Sey- 
mour, Ine., Star Porcelain Co., Struthers, Dunn, Ine., 
and Universal Clay Products Co. 
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BEST DESIGN OF THE MONTH 


ENERAL CONTROLS METROTHERM 


Selected for citation by 


KURT VERSEN 


Industrial designer specializing in contemporary 
lighting. His own lamps and fixtures link func- 
tionally use, appearance and efficient light distri- 
bution. Designed the lighting of the Philadelphia 
Savings Fund Society Building and that of the 
administration building of the Christian Science 
Publishing Society in Boston. Also did the Ford 
Exhibit at the San Diego and Dallas Fairs. Manu- 


facturer and Consultant. 


BECAUSE 


“it takes a significant step in the development of 
The Metrotherm is the result of 
the blending of sound engineering with a well 


functional beauty. 


accomplished endeavor to obtain an inconspicuous 
yet pleasing appearance for an instrument which of 
necessity has to take a prominent place in a home 
and therefore has to fit harmoniously into any 
surrounding. 


“The die-cast metal housing has softly flowing lines. 
With its rounded-off corners it suggests in itself the 
gentle exudation of that warmth which it controls. 
Particularly interesting is the provision for air cir- 
culation by a group of vertical fins on both side 
panels of the housing. This arrangement allows a 
maximum sensitivity to temperature changes, at the 
same time aHords good protection to the enclosed 
regulating devices and still conceals the large open 
area from view. 


“The dial is well proportioned and easy to read. 
The plain and pointed indicators lend facility to 
their task. The protecting panel of transparent 
plastic set in the mitered frame is further proof of 
the thorough detail work that brought about the 
successful composition of the unit. 


“That same minute detail thought is evident in the 
treatment of the small handle underneath the hous- 


ing for setting the desired temperature. It is set 
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back from 4 protected position to guard it from 
accidental touch yet it remains free and easily access- 
ible for operation. 


“The finish speaks eloquently of function and 
purpose. The flat silver-gray of the housing will 
blend into any background without becoming 
conspicuous while the white dial and polished 
edges of the ventilating louvres as well as the 
polished control handle are gentle accents to remind 


anyone of the instruments presence. 


“The General Control Company deserves high 
credit for its understanding of esthetic requirements 
which are constantly increasing in demand for our 
modern homes. Their Metrotherm is proof of a 
sound and unbiased approach to this prerequisite 
for keen merchandising. 

































W hich Laminated Phenolic 


BY J. C. PITZER 


THE FORMICA INSULATION COMPANY 


HERE uniform quality, easy machining and 
long life at low cost are required of electrical 
insulation, laminated phenolic insulation has 

long been accepted in the design of electrical equipment. 
No one property of this material is alone responsible 
for its extended use, but rather the combination of its 
wide range of adaptability, ease of fabrication, strength 
and uniform electrical properties. It is stronger than 


1 


porcelain and readily machined. It resists deformation 


tler than hai WopEer, and OCS t sh tt ce Lias 


Moi 


sulation than on vuleanized fibre. 


sture has less effect on this laminated phenolic in 


he use of laminated products for such applications 
as insulators, barriers, switch bases and transformer 
insulation is finding an increase in the electrical equip 
ment field. Many of the applications of phenolic 
laminated in the electrical apparatus industries require 
that the material be made up or machined in special 
forms to meet specific conditions. lor example, the 
accompanying ilustration shows how inserts may | 
placed in rods for supports; foil may be rolled into 
tubing for shielding or tubing may be molded around 


bars for use as buss bars. 


CO] per 


In general every application of laminated phenolic 
g P| | 


material is a problem in itself. In no two applications 


ARIETY of almost every imaginable shape 

and section is readily available and prac- 

tically usable in laminated phenolic parts. Here 
are some typical examples. 


is the material processed in the same manner nor is the 
ultimate application of the same nature; therefore, it 
Is necessary to make a study of the particular applica- 
tion before a suitable grade is selected. It may even 
be necessary to consider a special type of material for 
many applications. This usually can be accomplished 
without sacrificing the other properties of the desired 
grade of insulating material. 


WHAT OF THE COST? 


V/HILE the cost of laminated phenolic materials 
is considerably higher than for vulcanized fibre 
or ebony asbestos, yet the greater permanency of ma- 
terial or ease of machining makes it more economical 
in the final assembled form. Fabric base grades will 
average higher in price than the paper base grades. 
Sheet stock is usually sold by the pound and averages 
20 cubic inches to the pound. Tubing and rod is sold 
hy the foot. Special shapes are made at a widely vary- 
ig price due to the variation in the mold and _ the 
quantity of pieces to be produced from any given mold. 
laminated fibre or fabric is made by saturating a 
suitable paper or fabric with a phenolic resinoid which 
has been dissolved in a solvent to make a varnish. The 
base material 1s passed through a bath of the varnish 
and then carried into a drier where the solvent is 
evaporated. The impregnated roll is then cut into 
sheets of convenient size or converted into tubing on a 
rolling machine. For sheets, superimposed layers of the 
impregnated base is placed in a hydraulic press and 
cured into a hard, dense plate. 
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Various grades or types of material may be made by Grade ( A heavy weave fabric base material suit- 
Ss s ? - - 


varying the resin content and the base material. The able for gears and other mechanical applications re- 
basic grade designations have been well standardized in quiring high impact. 
the industry. All of the paper base grades are desig- Grade CE—A heavy weave fabric base material 
nated with some form of the letter “X,” the fabric base for electrical applications requiring greater tough- 
grades are designated “C” where a fabric weighing ness than Grade XX, or mechanical applications re 
more than 6 ounces per square yard is used and “L” quiring greater resistance to moisture than Grade C 
where a fabric weighing 6 ounces or less per square Grade L—A fine weave fabric base material suit 
vard is used. The following grades are considered able for small gears and other fine machining appli- 
standard by all manufacturers of laminated phenolic cations. 
fibre : Grade LE—A fine weave fabric base material for 
Grade X—.A tough paper base material primarily electrical applications requiring greater toughness 
for mechanical applications. than Grade XX. Better machining properties and 
Grade P—Paper base material intended for punch- finer appearance than Grade CE. 
ing. Moisture resistance and electrical properties in- Reference to the accompanying tabulation will give 
termediate between Grades X and XX. an indication of the properties of the grades which are 
(grade XX—Paper base material suitable for the commonly accepted as standard in the phenolic lami- 
usual electrical applications. Has good machinability. nated industry. 
Grade XX X—A paper base material particularly Certain variations are possible within each of these 
suited for high humidity applications and with min grades. Basie characteristics will remain the same but 
mum cold flow characteristics. certain conditions are changed to meet particular re- 


| Insulation For Electrical Needs? 


Strength, moisture conditions, service temperature, machinability 
ease of forming—as well as electrical insulation—afect the selection 
of that type of molded laminated insulation to best meet the product 
needs. \Whether sheet, tubing or rod is needed, here is a guide 
to obtaining longest life and best performance at minimum cost. 


OR intermediate driving elements laminated fibre 
deadens sound, reduces vibration and gives 
long life. Gears, large or small, for electrical 
products may be so fabricated. Here the manu- 
facturer furnished the gear complete with bushing 


in place and gear teeth cut 





Rom low and high tension elements find electrical advantages 

in laminated phenolic insulation. Here (left to right) are; 
Strain insulator adopted primarily for high insulation value and 
freedom from breakage, bus bar support machined from molded 
rod used for high insulation value and ready machinability, 
(lower) bus bar support of sheet stock adopted for insulating 
value freedom breakage and accurate machinability, (upper) 
rolled tuding containing a series of metallic magnetic shields, 
high tension transformer insulators used for insulation under rigor- 

Ous service conditions and machining advantages. 
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PROPERTIES OF LAMINATED PHENOLIC PRODUCTS 





Form Sheet Stock (Nema Standard) Tubing 
Grade XX | CE | Ee 
Grades xX p XX aK 


Tensile Strength 
(Los. per sq. in.) 
Flexural Strength 
(Lbs. per sa. in.) 
Compressive Strength 
(Los. per sq. in.) 
Water Absorption 4.000 4.00) 1.30 1.00 
(1 x 3 x 1/16 in.) 
Dielectric Strength Short Time 700 600 700 650 
vpm, 1/16 in. thick 


Step by Step 500 400 500 450 
vpm, 1/16 in. thick 
Dielectric Constant 5.70 5.50 5.00 4.80 


(Radio Frequency) 





*Circular section of tube 1 in. in length, 1/16 in. wall. 


quirements ; as tor example, Grade XX material may 
be altered to give excellent punching characteristics 
and, at the same time, maintain properties that are given 
in the table. By the use of different resinoids the 
fabric base materials may be altered to give greatly in- 
creased chemical and moisture resistance. The values 
given in the table will still be applicable, the only major 
change being the production of a much more rigid sheet 
than in standard material. Odorless material may be 
made in XX or fabric base grades by using a different 
resin yet the basic characteristics of the grade will re- 
main the same. Irom this it may be seen that the 
production of laminated material is a very versatile 
manufacturing procedure and conditions may be altered 
to meet specific problems as they arise, 


FOR SHEETS, TUBES AND RODS 


\M | N \TED phenolic products are produced in the 
L torm of sheets, tubes and rods. Standard sheets are 
avatlable in sizes from 36 x 36 in. to 50 x 110 in. 
Thicknesses range from 4 to 2 in. on paper base 
grades and 4 to 10 in. for the fabric base grades. 
Paper base tubing is available from '% in. inside di- 
ameter up to 70 in. and fabric base tubing is available 
from #4, in. inside diameter to 70 in. Rod is made 
up to 2 im. diameter for paper base and up to 4 in. 
diameter for fabric base. Special molded shapes such 
as channels, angles and rectangular tubing may _ be 
produced to conform to special designs and applica- 
tions. These forms are generally produced by shaping 
the impregnated base into a pre-form before molding 
in a mold of the desired shape. Practically all auto- 
motive timing gears are molded as this gives not only 
a better appearance but more uniform and higher tooth 
strength and greater economy of manufacture than 
some of the previously used types. 

Test values such as are those given in the accompany- 
ing table are usually affected by the method under 
which the test is made. For example, water absorp- 
tion is greatly affected by the size of the specimen and 
the ratio ot cut edge to press finished surface. <A 
standard specimen 1 x 3.x 14% in. is immersed in wa- 
ter for 24 hours at room temperature to give compara- 


40 


CEL LE 1 Roiied |Molded|Molded| Rolled|Molded 


12,500, 8,000) 8,000 7,000/10,000 9,500 10,000 9,000| 7,000) 7,500, 6,500, 7,000) 6,000 
21,000 15,000 16,000 15,000 20,000 19,000 20,000 19,000 

34,000 30,000 32,000 27,000 38,000 36,000 35,000 37,000]12,000 15,000 19,000 18,000/19,000 
29.00 1.50 9.00 1.20} 2.50* 2.00* 92.50* 3.00*) 2.20* 
150 425 150 500] 400 300 150 2925, 150 
100 275 100 300) 250 9200 100 175 100 


7.00! 5.50} 7.00} 5.00} 5.00! 5.50) 5.50) 5.00; 5.00 


tive results between the different grades. Dielectric 
strength tests are another example of the importance 
of the standardization of the test method. Thickness 
of the specimen and rate of application of voltage have 
an important effect on the ultimate dielectric strength 
of material. These points must be kept in mind when 
comparing any values of laminated phenolic fibre ma- 
terial with other materials of a similar nature. The 
American Society for Testing Materials in their ten- 
tative method 1) 229-36T have well covered the estab- 
lished methods for testing of laminated phenolic ma- 
terials. 

Fabrication of laminated material is done with the 
same type of tools as is ordinarily used for working 
metal. Drilling is best done with drills ground in the 
same manner as is used for drilling brass; that is, with 
a long point. Material should be backed up whenever 
possible to prevent breaking out on the side opposite 
of that from which the drill enters. In turning on a 
lathe, the speed is about the same as is used for turning 
brass. Tool clearances, however, should be greater 
than ordinarily used for brass, and the tool should be 
well supported to prevent chattering on the material 
during machining. 

Width of the cutting edge of the tool should be 
sufficient to overlap the feed in order to give a smooth 
turned surface. Sawing of straight edges is easily 
done with a fine tooth, hollow ground circular saw run 
at a peripheral speed of about 8,500 feet per minute. 
In band sawing of odd shapes the saw speed should be 
approximately 6,000 feet per minute. Sanding is best 
accomplished by the use of a garnet paper or carborun- 
dum cloth. Grinding with emery wheels or GIA discs 
is generally unsatisfactory due to the filling of the 
wheel. In milling with a circular mill it is preferable 
to have as fine a tooth cutter as the depth of the cut 
will permit. In the case of end milling, a two-lip cut- 
ter is generally more satisfactory; it is easier to shar- 
pen and will not generate as much heat. In the case 
of parts having multiple slots it is more satisfactory to 
plane these slots in strips and then cut the parts to 
length. Punching is best done on a compound die with 
a firm rubber or spring hold-down plate. Clearances 


(Continued on page 86) 
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CITE recent has 


been the realiza- 


MACHINE TOOLS 
ENTER NEW PHASE 


tion by design-engineers 
in the machine tool field 
that electrical factors 
require not only careful detail attention but also need 
more than superficial knowledge. [or years the ma- 
chine tool builder was a worker in purely mechanical 
engineering. With kinematics, structural bases and 
new materials for both integral parts and cutting 
edges he plied his resourcefulness while motors and 
controls remained but adjuncts to that view. 

Today, under the stimulus of other developments 
which put the older style of power applications to 
shame, and influenced by the markedly better per- 
formance values of the electrical elements themselves, 
a new concept of design-engineering adequacy has 
arisen. It is a concept of electrical and mechanical 
integration and it calls for all the skill and resource- 
fulness of engineers both in the machine tool divi- 
sion and in electrical parts division of the electrical 
manufacturing industry. 

Unprecedented performance as to repetitive pro- 
duction, efficiency and speed of operations is the re- 
sult of the design-engineering thinking now being 
practiced. The progress of tomorrow will be still 
greater for it is upon makers of production equip- 
ment that there is falling the burden of counteract- 
ing for product manufacturers the rapidly decreas- 
ing personal efficiency of the individual worker, the 
leaping wage-output ratios and tax-bred cost rises. 
American industry will find a way to survive current 
unfavorable influences and the fully electrified way 
offers the most likely solution to the problem of 
maintaining the semblance of legitimate profits in 


ACH month, in 
ELECTRICAL MAN- 


UFACTURING, the edi- 


the face of enveloping costs. 


NEW APPLICATIONS 
REFLECT EXPANSION 


tors present the twin 
pages of New Designs 
and Novel Applications that outstanding progress in 
product refinement and new or different uses of elec- 
trical energy in products may be emphasized. 

Here are some examples of Novel Applications 
as selected from those pages of 1937 to date; kitch- 
enette table with built-in cooking unit, so that the 
range becomes in effect, an integral part of a table; 
electrical stethoscope that greatly amplifies heart 


sounds and aids the physician in diagnosis and treat- 
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As the Editor Sees It — 


ment; 110 volt convenience outlets for the newer 
trains that the travellers’ own electric razors and 
curling irons may be used; automatic starting and 
stopping of the automobile engine to warm the cool- 
ing system water if freezing temperatures catch the 
car owner unawares; milk box for the back door 
step that permits deliveries without freezing in win- 
ter or souring in summer, also has built-in light ; 
machine tools that are so fully automatic as to con- 
stitute virtually operator-less production units; a 
single appliance which washes and irons clothes, 
washes and dries dishes and also does food mixing 
and extracting as well as grinding operations; a 
scoring machine which automatically computes num- 
bers and percentages of right and wrong anwers on 
school examination sheets; and a memory machine. 

Such is the ever-changing panorama of products 
to perform new functions as well as of products to 
perform older functions, but now, electrically. New 
markets, new business opportunities, new occasions 
to improve on the first (sometimes crude) idea with 
better materials and progressively co-ordinated elec- 
trical elements. Stimulating indeed are these pages 
in showing continued expansion, diversity and re- 


sourcefulness in product development thought. 


the rules of the 


THIRD CONTEST aoe ; 
Third Annual ELEc- 
CLOSES SHORTLY TRICAL MANUFACTUR- 


ING Product Design 
Contest, material submitted must bear a post mark 
not later than midnight of August 15, 1937. Ex- 
perience in the two previous and similar competi- 
tions sponsored by ELEcTRICAL MANUFACTURING 
has shown that a considerable number of entrants 
wait until the closing date is quite near before send- 
ing in their manuscripts. This, where it involves 
a last minute push by authors, may lead to a less 
careful entry than they would otherwise submit and, 
in some instances, has undoubtedly resulted in fail- 
ure to complete the manuscript in time for entry. 

All of which leads to the suggestion that contest 
papers be mailed as soon as completed and that the 
final preparation be not delayed too long. 

As reflected in the preliminary entry cards and 
manuscripts already received the publishers antici- 
pate that 1937 will notably surpass both 1935 and 
1936 in number of entries, in the high quality of 


the products covered and of the individual articles 


based upon them. 

















ELECTRICAL 
MATTISON 


Things have been happening in the field of machine tool 


building that offer promise of notable future progress 
Improved performance and better exterior designs? Yes; 
but other than that, some fundamental changes in the 


engineering thinking involved. Specifically, the integration 


Y 





and co-ordination of electrical and mechanical elements 
f 





Wiring, for example, brings basic problems that need true 
standardization of practices particularly as no such agreed- 


spon procedures appear to have been given much 


thought previously. 


BY D. K. FROST 


ENGINEER 
MACHINE WORKS 


Wiring the Machine Tool 


UT of the National Machine Tool Builders Ex- 

hibit at Cleveland in 1935, came the exceed- 

ingly important realization that it was high 
time for the formation of a conservative plan linking 
electrical and mechanical thought. The writer, while 
intimately identified with the application of motors and 
control to machines for the past 25 years, only within 
the past ten to twelve vears has been definitely aware 
that sooner or later it would dawn on mechanical de- 
signers that the use and application of electrical equip- 
ment deserved the most careful preliminary analysis. 
lhis is especially true of the wiring, and this discus 
sion is therefore intended to show why the wiring should 
he a common focal point in the preliminary design 
stage of modern multi-motored machine tools. 

The selection of motors with correct characteristics 
and duty eyeles for the work the machine is to perform 
Is a subject worthy of a complete presentation, as it has 
many ramifications and will not be given detailed con 
sideration here. It will be necessary, however, to touch 
quite broadly on the selection and location of the motor 
control equipment and accessories, as they are definitely 
tied in with the wiring of the machine. 

Three metal-working machines developed in the past 
few years by the Mattison Machine Works, have been 
selected to illustrate the planning necessary to ade 
quately wire and protect the electrical control and, at 
the same time, give the machines a pleasing appearance 
without overlooking the highly important factors of 
accessibility and convenience of operation, 

The designer must first decide upon the key require- 
ments and the evele of operations of the contemplated 


machine. From these essentials, a tentative simplified 
or line diagram must be made up. Every application 
embodies a mechanism of some kind, at the source of 
which will be found one or more motors, each motor 
being started, reversed, or stopped by push buttons, 
limit switches or relays, according to the schematic dia- 
gram and cycle of operations. 

Such a diagram for the Mattison internal tube grind- 
ing and polishing machine is illustrated. On more com- 
plicated machines, it is further necessary to fill in the 
limit switch motions as related to the cams or operating 
dogs. 

After this study, the complete wiring diagram must 
be superimposed on a skeleton outline of the machine. 
It should be apparent that the designer’s responsibility 
must cover not only the preparation for the wires neces- 
sary for the power and control circuits, but must also 
cover the selection of tvpe, size and location of control 
switches, push buttons and other accessories. If this 





SPECIALLY designed for proper application 
of factory coated abrasive belts to the 
grinding of stainless steel and alloy sheets, this 
machine offers representatively good electrical- 
mechanical design practices. 
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were not so, how else could the proper pads or cavities 
in the machine base for mounting these units, be pro- 
vided 7 

The proper location of the control panels with rela- 
tion to the motors they control, can save much expense 
in length of runs of wire. This is well illustrated in 
the Mattison sheet grinder and polisher where the main 
panel for the 40 hp., 850/1700 rpm. de. adjustable 
speed, enclosed fan-cooled motor is located directly 
underneath the motor it controls. This means only a 
few feet of heavy wire is required. This self-contained 
cabinet has dust-tight gasketed doors, front and rear, 
making the panel completely accessible and yet safe 
from the deposits of metal dust which settle over the 
entire machine. This metal dust, when working with 
alloys of magnesium, is highly inflammable and, for all 
metals, a conducting and abrasive medium from which 
the electrical equipment must be completely isolated. 
The control for two other motors, as well as a photo- 
cell, is completely enclosed and sealed in the main ped- 
estal and accessible by means of the large door shown 
at the rear. The control wires to the instrument, speed 
setting field rheostat, and push buttons on the front 
of the overarm run back through this overarm direct 
to the control. It will be noticed that there is no ex- 
posed wiring whatsoever, and no unsightly conduits on 










ROPER location of control panels, 

with relationship to the motors 
they control, can save much expense 
in length of runs of wire (as on this 
sheet grinder and polisher) 





















AUGUST. 1937 


F XPOSED wiring eliminated by run- 


ning control circuits to instrument, 
speed setting field rheostat and push 


ndicating ammeter. 







the outside of the machine. The wires all pass through 
covered openings on the inside of the overarm and 
main pedestal. 

This principle of running wires through covered 
channels in the machine castings, is also illustrated in 
the Mattison 12-14 in. surface grinder. The wires 
from the four motors—spindle, hydraulic pump, wheel 
head hoist, and coolant motors—all come together in a 
main header which leads through the machine base, 
just under the right side column, directly into the 
built-in. control cabinet. This main header starts 
directly back of the conduit connector to which the 
flexible metallic conduit from the spindle motor is 
connected. 


SUGGESTED PLAN OUTLINED 


* eb URNING to the planning, a tabulation should 
be made up listing the requirements and the equip- 
ment available to meet them. This is illustrated, for the 
tube grinder, as follows: 


REQUIREMENTS 


The machine must be flexible The water tank and spray 
as to length of pipe to be in pipes are telescopic so that the 
ternally ground and_ polished length can easily be varied. 
It must be easily dismantled The wires to the main motor 


and assembled. are in flexible conduit to al- 
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SCHEMATIC wiring diagram for in- 

ternal tube grinding and polishing 
machine. With this as a starting point 
linking electrical elements and mechanical 
functions a complete wiring diagram may 
be superimposed on a skeleton outline of 
the machine 


ee en 
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EEP the wires in covered channels. Here the 
circuits for the spindle, hydraulic pump, 
wheel head hoist and coolant motors all come 


together in a main header which leads through 
the machine base, directly into the built-in 


control cabinet 


low for the varied lengths. 

A method of taking care of 30 ft. movement of the 
reversing ram is shown in an accompanying illustra 
tion. This movement is adjustable between a mini- 
mum of 10 feet up to a maximum of 30 feet. This 
is provided by a series of three twist lock plugs and 
receptacles which allow the control wires to be plugged 


in for any desired length of travel between the mini 
mum and maximum mentioned. 


The machine is to work in an 
atmosphere charged _ with 
abrasive and metal dust, some 
of the latter being inflam- 
mable. Water is freely used 
to cool the pipe on the out 
side while grinding it on the 
inside. Extra precautions 
must be taken to guard the 
electrical equipment against 
these adverse conditions. 


The movements will be fre 
quently started, stopped and 
reversed. It is necessary that 
no unnecessary time be lost in 
acceleration and_ retardation 
The movement of the ram 
must always start in the same 
direction, and the operator 
must have complete instanta 
neous control over the ram 


movement 


The sequence of automat 

movements must proceed in 

the correct progress} nl. Ma 

chine must be safe-guarded 
+ 


roy ; t <eqi 
aXaimmst mcorrect equence 


posite end limit switch 


The motors are all totally en 
closed or enclosed, fan-cooled 
All) wiring, connectors, limit 
switches and control cabinets 
ire water and dust tight. The 
push buttons are operated by 
means of molded plaster caps 
over the buttons. These caps 
have a close fitting, 1 in. long 
sealing surface to exclude all 
dust. 


The main motor driving the 
helt 1s stopped by dynamic 


braking. A large hand brake 
is also provided for emergen 
cles or power failure. The 
ram motor reverses in 1% to 


) } 


revolutions by using a spe 
cial high torque reversing mo- 
tor. The main motor accel 
erates with no greater than 
normal full load torque, so as 
not to jerk or injure the belt 
in starting it through the tube 


The ram motion is interlocked 


hat ] tres - +} 
so that 1t can only start in the 


forward direction \ means 
F a special wiring of the 
starting button and a com 
pelling relay. After the move 
ment 1s once started, it can 
only he reversed by the op- 


or use of the reverse button 


When the limit switch on one end is opened, the 


control is automaticall 


switch Even though 


> 


[ERE a series of three twist lock plugs and 

receptacles allow control wires to be 

plugged in for any desired length of reversing 
ram travel between 10 and 30 ft 


over the same limit switch on the return travel, noth 
ing happens because the control has been transferred 
to the opposite end limit switch. This control does 
not operate on the principle of breaking one circuit 
and making another. It simply breaks a circuit, and 
a normally closed contact on the reverse magnetic 
switch, which then closes, sets up a circuit through 
the opposite end limit switch. Thus the ram motor 
will run continuously in a given direction unless pre- 
viously stopped or reversed by the operator’s push 
suttons. 

Having made and carefully checked these study dia- 
grams and satisfied the requirements as outlined above, 
it remains to select accessories which are dependable. 
Satisfactory performance in an automatic machine is so 
dependent on sound limit switches that the designer 
must satisfy himself that these switch operating devices 
are equal in design to any key movement on the ma- 
chine. Once this condition is established, one can be 
confident that the magnetic switches themselves will 
give little trouble. The limit switches must be designed 
to allow a follow through for excess movement, and 
must be relieved of any mechanical stresses to enable 
them to perform their one important task of passing 
their signals through to the magnetic contactors. They 
must be wired securely and protected at all hazards 
against the entrance of moisture, oil or metallic dust. 

When considering the electrical equipment, it is most 
important to ascertain the exact location of the terminal 
wires and to match these with the location of the appa- 
ratus on the machine. Motors can just as readily be 
furnished with terminal boxes on the right or left hand 
side to match up with the easiest method of wiring. 
Limit switches and master switches may he assembled 
for right hand or left hand operation, with terminal 
fittings to match. It has been my experience that this 
question of location of terminal wires actually causes 
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more trouble and confusion in the actual wiring than 
anv item. Forethought as to these items will be found 
to be well worth while. 

For control circuits, it is not permissable under the 
Code to use wire smaller than No. 14. Code wire, 
either stranded or solid, is available with insulating 
cover of many different colors. It has been our prac 
tice for a number of vears to use green covered wire 
for start circuits, red for stop, and white for common 
or neutral circuits. Other colors are used for identifi 
cation only. This saves much time in wiring, as it 1s 
not necessary to ring out these marked circuits. 

It is my thought that there are certain mistaken ideas 
about the necessity of meeting National Electrical Code 
Rules. The following comments should not be inter 
preted as criticism of the Code, which is the outgrowth 
of many years’ experience and 1s, in fact, a criterion 
of acceptable wiring installation methods. Its purpose, 
however, is chiefly to cover fire and personal injury 
hazards. ‘The Code includes substantially all necessary 
safeguards to wiring that are generally advocated or 
recognized for both fire and shock hazards. 


NO CODE FOR MACHINE WIRING 


HERE is no specific Code that pertains to wiring 
on machines. The Code as written applies to dwell- 
ings, buildings and industrial plants. In industrial 
plants, it applies up to and including the line leads to 
the machines. It is true that many of the rules and 
regulations may well be applied to the wiring on the 


machine. For example, the wire sizes should be se- 


chine. 





REPRESENTATIVELY 

good practices on 
the (A) Mattison grind- 
ing and polishing me- 
(B) The control 


panel of the machine. 
(C) Push button and 
rheostat stations. Note 
large plate with buttons 
in (C) covers controls 
shown at (B). 





lected from the tables in the Code. ‘The inside diam 
eter of conduits for a given number of wires of various 
sizes, may or may not follow the Code. 

The conduit sizes as given in the Code are deter 
mined for long runs and are amply large to enable 
“fishing” the wires through, even with several bends 
It will be found that for short runs, smaller sizes can 
just as well be used. In fact, there is a note preceding 
the Code table of conduit sizes which explains that the 
tables apply to complete conduit systems and do not 
apply to short sections of conduit used only for the pro 
tection of exposed wiring from mechanical injury 

\s another example, the Code requires an individual 
line switch for each motor. Some manufacturers have 
taken that literally, even though there may be four or 
five motors on a machine. The Code authorities have 
recognized these misunderstandings and have liberalized 
\s a matter of fact, 
they recognize that in the case of a large machine tool 


and explained these situations. 


with two or more motors, a single disconnect switch 
is more serviceable than individual switches. Someone 
might forget to open one of the many switches. Re- 
pair and maintenance work can be done with far greater 
safety when the entire electrical equipment is “dead.” 
Where a single fused disconnect switch is used, it is 
not necessary to separately fuse the various motor 
branch circuits. 
summarized in the following paragraph. 


The rule for a group of motors 1s 
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When in 


Motor 


a group of motors, each 1s protected 


running protective device (thermal overloa 


lav) which has been approved for a group installation, 
the motor branch circuit protective devices (fuses 01 
circuit breakers, may be omitted provided the feedet 
conductors supplying the group are protected by fuses 


having a rating not exceeding that indicated o1 


sinallest motor-running protective device of the group, 
; ] ided t] motor branch circuit c Bea ac 
1i¢ also Provides the movor Hrancn circuit CONCGUCTOTS 
- Pasa tere : ; 
p to the motor running protective device Nave eithet 
1 ] } 
the same current-carrying Capacity as the teeder o1 
1 1 ] . ‘ . — ve V1 ] 
t least | the current-carrying capacity of the 
reeder, the conductors to the motor-running otective 
. } ; . ] > ‘ . PR £4 
vice in the latte Case being not more than 25 ft long 
on Al anaes aie aie aes i i ae 
alld elgg sulladiy protected Trom mechanical 14uUl 
hus it will be seen that group wiring of motors 1s 
. 1 . -¢on99 n¢ ‘ 1] ] 
IOTIIZEC s satistacto certain rules are oOnlowed 
reg oO suitable protection of the various 1 
Cit Ss 1n ( ranch circuits 
1 ‘ fies Si tee Se 1 ; 
\ccore ng to the National Electrical Code. s t 
ecessary to fuse the branch control circuits s 
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after talking with many of the electrical control manu 
facturers is that 110 volts is about as low a voltage as 
should be used, although some machine tool concerns 


1 
are using 55 volts and lower. Primarily, these lowe 
voltages are desirable on limit switch and push button 
groups which are working in oil and water and dust 
charged atmospheres; the motors and starting switches, 
being better protected and mounted away from these 
effects, can be 


Due to the 


operated across line pressures. 

excessive amounts of coolant used in wet 
erinding, our surface grinders are wired with armored 
lead COVE red wires. 


sheath from mechanical injury. 


The steel covering protects the lead 
\ properly applied 
lead sheath is completely moisture-proof and highly 
resistant to most forms of corrosion, It has proven to 
be the correct answer to our wiring troubles. The wires 
which lead from the magnetic chucks necessarily lay 
at all times in the cutting compound, and after several 
have found no indication of 


We fully that 


for damp or oily locations, or where there is condensa 


vears of such service, we 


any trouble whatsoever. are satistied 


tion of moisture, the lead-covered cable is the complete 


solution. It has been suggested to us that there might 


be erystallization of the sheath under vibration, but 


there has been nothing of that nature occur. The pat 


ticular type we use employs 2 per cent tin alloved with 
the lead. This increases the hardness of the sheath, 


and also improves the resistance to crystallization. 


We 


have also tound connectors recently placed on the 


market which permanently exclude any moisture which 
l 


nught otherwise seep into the cable where it passes into 
the conduit boxes or cabinets. The Underwriters’ Lab 


+ 


ratories’ designation of this cable is Type RI 


Several types of wire recently developed for the 


U.S. Navy Department are claimed to be highly re 

sistant to moisture, acids, alkalies, oil and petroleum 

1 es There are, however, certain temperature 

ions. Such cable should not be subjected to a 

ny tur igher than 60 dee. C.. nor lower than 
QO deg. C 

Kor control circuits and small motors where the wire 


oil, 30° per 


Ss } I exposed to | 


A.S.T.M., 


wire is used, and 


Class 
for medium 


cent 
\.O., rubber insulated 
large motor circuits, varnished cambric insulated 


(Continued on 
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consistently good results in electrical manufacturing 
plants everywhere. 

Every sheet is like the one before. It punches 
cleanly and the laminations come out flat for quick 
and even stacking. Assemble the core and you'll 
find it as pretty a job as you’d ever want to see. 

As for magnetic efficiency, 
Armco Electrical Sheet Steel 


a 
al Sheets 


mE ate ee 


Day AFTER DAY, Armco Electrical Sheets are giving 


, 
, a 


7 


Ma” ae 


has long been noted for its excellent properties. 

Yes, uniform electrical sheets mean uniform 
production—and uniform production means bigger 
savings and profits all along the line. An experi- 
enced Armco Man will be glad to come in and talk 
the matter over with you. You can reach him at 
this address : The American Rolling Mill Company, 
Executive Offices: 1711 Curtis Street, Middle- 
town, Ohio. District Offices in All Key Cities. 


ARMCO ELECTRICAL SHEET STEEL 








New Designs 


To meet and create new markets as 

well as to hold old ones the electrical 

manufacturer must and does keep 

alert in the use of new and better 

engineering, appearance, materials 
and service. 











é sign is evident in this 
sq clothes washer Fe 
| 4 tures include aut 
4 me) type control, f 
! a enclosed mechnanis 
: lifetime —lubricati 
) wringer of r 
j structural steel, etc 
1 1 1 1 
3 etc. Finished in white 
: I iked enamel with 
DI 1e black or chr me 
i trim. A Harold V 
i Doren desigr 
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In designing this range Lurelle Guild has per 
mitted largely functional considerations to develo 
Note the flat surfaces and straight 
making the range an integrated part n 
kitchen. Besides such features as two and three 
! heat switches, interchangeable wiring with double 
pole timers and thermostats, the most distinctive 
feature is the solid aluminum splasher trim and 





handles which will not finger mark or tarni 
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Vew Britain-Grid 


As clean-lined as its highly successful model 61 


predecessors this six-spindle-work rotating chuck 


ing machine offers high speed chucking jobs six 
tooling positions. Hydraulic operation through 
unit motor drive. 


As thoroughly simplified in per- 
formance considerations as it is in 
appearance this new washer of 
glasses of all types and sizes may be 
installed without wiring or plumb- 
ing complexities. Scrubbing action 
is performed by two revolving 
motor-driven brushes. 


Smooth, trim body design, 
perfect balance and light 
weight makes this disc sander 
easy to use. Comfortable 
grip handles assure complete 
control, efficient air filter 
protects the commutator and 
motor. The bevel gearing is 
sturdy and quiet in operation 


Skilsauw 


Simplicity and accessibility are notable 

features of this new oil burner design for 

no sacrifice of either was necessary in im- 
[proving appearance factors. 
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Novel Applications 


New uses for elect 
continually being 


rical energy are 
developed. In 


every field the electrical way is 
becoming the way. The spread of 
electrical manufacturing marks con 
tinued advances in product progress 





Among other features in this motorized 
for tensioning steel strapping around 
large packages are the automatic gripper 
action controlled by the handle action and 


1 gripper plate. 


tool 


the hardened 








Soldering heat may te produced almost instantly by 
this soldering outfit due to the use of a small arc 
| resistance heating unit. Switch 


} 11 l 
on side permits control Dy user s thumb 


Stereoscopic principle 1s 


employed on this x-ray 

bis . 7} 

shoe inspector Flaws or 
' 

lefects are visible on the 


screen. Tubes and cool- 


instead of the usua 





machine in con- 


stant operation. 





Self-contained and greatly 
improved is this vacuum 
tube fire detector. This 
electrical device offers 
relatively high current 
carrying capacity and 
this permits the use of 
sturdy apparatus in this 
system. 
















Adapted for shampooing rugs and 
carpets on the floor, also for scrub- 
bing floors, this machine has a double- 
action squeegee in the vacuum 
nozzle; two motors, a large geared 
one operating the brush and a 
universal motor operating the vacuum. 
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New application of induction heating, this 
special focus inductor coil heats a narrow 
band at the end of the tube to 2200 deg. F. 
Part of a recently perfected forging and 
swaging technique. 





CAST BRONZE 
SLEEVE TYPE BEARINGS 


ELECTRIC MOTOR BEARINGS 


MACHINED & CENTERED 
BEARING BRONZE BARS 


BABBITT METALS 


GRAPHITED CAST BRONZE 


OIL-LESS BEARINGS 
* 
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AND WAREHOUSES IN ALL PRINCIPAL CITIES 
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@ Bunting Standardized Bearings and Bunting Bearing 
Bronze appear as original equipment in the majority of 
industrial machinery. The alloy is the approved 
standard among leading machinery manufacturers. 
Bunting perfected foundry technic assures absolute 
uniformity and the maximum of desirable physical 
properties in every bearing and in every bar. 





OPEN THE DOOR TO THIS 
VAST STOCK ROOM 


@ Here is an enormous stock... con- 
stantly at your command... yet no 
investment of your money, nothing on 
your inventory. 

Millions of bronze bearings in hundreds 
of different sizes that you need every 
day . .. meeting every usual application 
in production and maintenance of all 
kinds of machinery. 

Electric Motor Bearings ... for service 
replacement in all makes of electric 
motors from 1/40 hp to 60 hp... made 
to exact original dimensions, ready for 
immediate assembly. 


131 sizes of Machined and Centered 
Cored and Solid Bearing Bronze Bars 
...13 inches long... you buy no 
waste metal...labor you save more 
than pays for the bar. 

Babbitt Metals for every purpose 
scientifically made to approved standard 
specifications. 

All these products obtainable at attrac- 
tive prices ...instantly ... at any time 

. in any quantity ... in all industrial 
centers and from leading mill supply 
wholesalers everywhere. 

The door to this vast stock room is 
Bunting’s new general catalog. We will 
gladly send you one or more copies on 
request ... The Bunting Brass & Bronze 
Company, Toledo, Ohio. Branches and 
Warehouses in All Principal Cities. 
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BRONZE BUSHINGS 


e BEARINGS 


MACHINED AND CENTERED BRONZE BARS 
BABBITT METALS 
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Heat dissipation, maximum temper- 
sture, insulation, tolerance in re- 
sistance value, space available, 
ventilation, humidity, frequency, 
stability. These and other factors 
determine which type, size and 
rating of fixed and adjustable re- 





sistors to select for satisfactory life 


at favorable cost. 
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OLID molded Bradley resistors for 
radio circuits (below); adjustable 
Clarostat resistor (lower left) for high 
frequency circuits, and the back of a 
Westinghouse dc. magnetic controller 
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using vitreous enamelled 3nd cast iron 
grid resistor 
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Choosing the Resistor 


for 


ROM the smallest types dissipating 4% watt in a 
radio circuit to a 5 kw. grid for starting a 300 hp. 
motor, resistors are available in a wide variety of 

forms. Resistance values cover the range from 0.01 
to 20,000,000 ohms. The resistance material may be 
wire, ribbon or casting of a number of special alloys, or 
a metallic film on glass or a molded carbon compound. 
The resistor may be paper insulated, impregnated, in- 
closed in a ceramic tube, molded within a composition 
shell or coated with a vitreous enamel depending on the 
circuit requirements. 

To limit current values in radio sets, electronic am- 
plifiers and other low power circuits, the solid molded 
resistor is extensively used because of its low cost, 
compact form, and convenient method of mounting. 
These resistors are usually in rod form with leads 
molded into the ends. The molding compound has a 
controlled resistivity, and by changing the composition 
of the molding material, the resistance value may be 
changed without altering the shape or size of the fin- 
ished resistor. Therefore, the solid molded resistor is 
readily adapted to low-cost quantity production. 

In another type of resistor of the same general form, 
the resistance element is formed by depositing a thin 
film of metal on the inner surface of a glass tube. 
Resistance values are from 250 ohms several megohms. 
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Your Product 


To protect and insulate the resistance element, both 
the molded and the metal-film types may be inclosed in 
a ceramic or molded composition shell. This form of 
construction helps to anchor the leads, and reduces the 
effect of moisture on the resistance value. Aging effects 
or changes in resistance with time are minimized by 
special treatments. Resistance values in both of these 
types vary slightly with the current density, and 
changes in temperature also have an effect on the re- 
sistance value. Since these units are non-inductive, 
they are well suited for high frequency circuits. 

Because the resistance value cannot be easily adjusted 
during fabrication, these small resistors are ordinarily) 
available with a tolerance of plus or minus 10 per cent 
from the specified value. Closer tolerances can be ob- 
tained at added cost, but where greater stability and 
lower tolerances are necessary, wire wound resistors 
have several advantages. 

One form of wire wound resistor with shape and 
size similar to the molded type, has a resistance ele- 
ment consisting of a wire wound on a textile core of 
small diameter. Wire terminals are crimped to the 
ends of the resistance element and the assembly em- 
bedded within molded composition. Thus, the resistor 
is sealed and protected, compact and stable in resistance 
value. Operating temperatures are limited, of course, 




















RESISTANCE elements in this General 
F| 


Electric unit box may be connected in 


series, parallel or multiple. 


by the heat resistance of the molded composition. 


Ratings therefore are conservative—usually not over 
1 watt. Standard resistance tolerances are the same as 
for molded types, but the resistance range available is 
somewhat lower—from a minimum of 0.5 ohm to 2,000 
ohms maximum. 

Where closer tolerances and higher resistances are 
desired, wire wound types are made in the form of 
spools. A non-hygroscopic ceramic having good in- 
sulation qualities, high mechanical strength and low co- 
efficient of expansion is generally used for the spool. 
For direct current circuits where inductance is not a 
factor, the wire is wound in insulated layers and the 
outside protected with an insulating sleeve. Often the 
spools are impregnated to improve the insulation and 
prevent breakdown. In winding the spools, resistance 
values can be adjusted as accurately as needed. Tol- 
erances of 1 per cent are common, while 0.01 per cent 
accuracy may be obtained. By using alloys with a low 
temperature coefficient, the resistance of these spools 
will remain constant within small limits over a wide 
range of temperature or humidity conditions, and re- 
sistance value will not be affected by the voltage ap- 
plied. 

Instead of winding these precision resistors in layers, 
the spool may be in sections, with adjacent sections 
wound in opposite directions. This results in a non- 
inductive winding of low distributed capacity. In high- 
frequency circuits, the resistance of these section- 
wound resistors is but little affected by changes in fre- 
quency. Because of the necessity for keeping tempera- 
tures low, these precision resistors are necessarily 
limited in rating—usually less than 1 watt. Such re- 
sistors combine high accuracy, unvarying resistance 


OLID molded composition Erie resistors (left) 
for low power circuits; precision Mallory 
resistors (lower right) non-inductively wound on 








characteristics with a minimum of inductance in a small, 
compact, easily mounted form. Resistance values ob- 
tainable cover a wide range—from 0.1 ohm to as high 
as 600,000 ohms. 


EAVIER resistor currents and larger ratings may 

be satisfactorily handled by using a resistor of 
larger size (greater radiating surface) or by increasing 
the maximum allowable temperature. Where a small, 
compact unit is needed, this means that the resistor 
must withstand long periods at elevated temperatures 
and must be mounted so that the heat liberated will not 
affect other parts. 

For better heat dissipation, wire-wound resistors are 
made in the form of thin flat strips with a single layer 
of resistance wire. Better protection against possible 
damage and good electrical insulation may be combined 
by molding the flat strip resistor as an insert in a 
molded composition unit. Terminals attached to the 
resistor before molding provide for a variety of attach- 
ment methods. The compact form not only reduces 
space required but also simplifies mounting problems ; 
the small flat cross section results in a relatively low 
inductance. 


ceramic spools; wire-wound and tapped unit 
(below) made by International Resistance sealed 
in. molded composition; Obhmite vitreous 
enamelled type (lower left) designed for long 
life at high temperature. 
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Standard ratings for these resistors are based on a 
power dissipation that produces a temperature of about 
280 deg. F. at the hottest part of the resistor. \t this 
temperature, the resistors will operate indefinitely with 
out change in resistivity, mechanical strength or mois- 
ture resistance. This rating, of course, depends on the 
ventilating and cooling provided. In addition to ven- 
tilation, other factors such as ambient temperature, dis 
tance from other units, and the possible effect of the 
heat on other parts must be considered in arriving at 
a safe rating for any particular application. The re 
sistor itself will normally handle short time overloads 
of 100 per cent without damage, and will carry a 50 
per cent overload indefinitely with negligible change in 
properties. 

Various ratings are usually made of the same cross 
section but with differing lengths. Space required 
about °4, in. high by 34 in. wide, with lengths from 
2to6in. Ratings range from 3 to 60 watts, with re- 

7 sistance values between 1 and 30,000 ohms and a stan- 
: dard tolerance of 10 per cent. 


IRE wound on a ceramic core and vitreous 
enamelled allows maximum watt ratings in a 
restricted space.* Shown here: a tapped Ward 
Leonard unit (lower right); terminal arrange- 
ments (right) possible in Mallory resistors; an 


~ 
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DGEWOUND ribbon in this Monitor 
heavy duty resistor has high overload 


capacity for intermittent service 


Molded composition, varnish, paper or textile insula- 


tion, if used in the resistor, limits 
tures to about 300 deg. F. Temperatures as high as 
500 deg. F., however, may 


maximum tempera- 


be held continuously for 
resistors wound on ceramic cores and protected with 
vitreous enamel. 


Cores for vitreous enamelled resistors range from 
1% in. in diameter and lengths from 1 to 12 in 
Space-wound around the core is the resistance wire 
which has a low temperature coefficient to keep re- 
sistance values within desired limits over the wide range 
of operating temperatures. To protect the wire from 
oxidation and physical damage, the winding 
with a powdered glossy enamel 
} 


wire and tube by firing at a 


is coated 
which is fused over the 
ugh heat. This coating 
has good heat conductivity, moisture resistance and is 
chemically inert even at high temperatures. 
expansion of core, wire and enamel are 
matched to eliminate possible failure 
changes in temperature 


Thermal 
properly 
due to rapid 


Because mounting conditions so greatly affect actual 
service temperatures under a given load, the maximum 
watt rating for vitreous enamelled resistors depends not 
only on size but also on ventilating conditions. Stan- 
dard ratings are based on the temperature of a two- 
terminal resistor suspended in air at least one foot 
away from the nearest object. Where other hot re- 
sistors are mounted nearby, or where 


ventilation con- 
ditions are less favorable, safe 


ratings may be but a 
half or a quarter of the standard rating. Where other 
parts may be damaged by the heat thrown off by the 
resistor, ratings must be decreased. 


Small vitreous enamelled resistors for low power cir- 


adjustable feature as designed by Ohmite (left); 
non-inductive Ward Leonard plaque resistor 
(lower left) for radio frequency circuits. 





No 








ONTINUOUSLY variable rheostat (below) 

made by International Resistance for light 

duty circuits have a molded compound resistance 

element. Two Hardwick-Hindle rheostats 

(right) for power circuits; the vitreous enamelled 

type with inclosed contact blade withstands 
high operating temperature. 
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cuits are available in ratings of 2 to 10 watts with re- 
sistance values from 1 to 100,000 ohms. These 
resistors are from %, to 46% in. in diameter and from 
1 to 2 in. long, and are supplied with a wide variety of 
terminal arrangements to meet specific needs. Re 
sistance values are fixed during the enamelling process, 
and standard resistance tolerances are 5 to 10 per cent 
depending on the actual resistance value. 

Where larger amounts of heat must be dissipated, 
larger radiating surfaces are necessary. Standard 
ratings up to 200 watts are readily obtainable with re 
sistance values covering the range from 0.5 to 300,000 
ohms. Still higher ratings, for applications requiring 
low resistance values and high currents, may be ob 
tained from similar units in which the resistance alloy 
is in the form of a corrugated ribbon wound edgewise 
around the core, and enamelled. The greater surface area 
and better ventilation permit more rapid radiation of 


heat, and higher power rating for a given size. Because 
of the large ribbon cross section, specific resistance 
values are low—from 0.05 to 20 ohms. On intermittent 
duty, the high heat dissipation allows power losses of 
up to 10 times the continuous duty rating. 

When applications require higher watt ratings than 
are obtainable in single vitreous enamelled resistors, 
several units may be connected in series or in parallel 
to provide the necesssary radiating surface. For heavy 
duty power controls, however, grid-type resistors may 
be more convenient and lower in cost. A number of 
cast iron grids are assembled on insulated supporting 
tubes held in a frame. By various methods of series 
and parallel connections, a wide range of low resistance 
values can be obtained. 

Rating, of course, depends on ventilation and means 
for dissipating the large amount of heat generated. For 
intermittent duty, however, the heat storage capacity 
is sufficient to allow for high momentary overloads. In 


General Radio precision resistor tapped for 
selecting accurately adjusted resistance values. 
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applications relatively free from vibration and_ shock, 


this type gives long service life, unchanging resistance 
value and adequate insulation, 

Less space is required and the units weigh less if 
these heavy duty resistance elements are in the form of 
edge-wound strips. These units are also stronger, have 
better corrosion resistance and withstand sudden jolts 
and vibration. In many of these resistors mica insula- 
tion is used because of its heat resistance, although most 
types have ceramic supports for the heating elements. 


HEN proper operation requires an accurately ad- 
justed resistance value, vitreous enamelled types 
have sliding terminals that can be clamped in position 
once the desired resistance is obtained. Power resistors 
also provide turn-by-turn adjustment of resistance. 
Variable resistance for controls or operations that 
must be easily and quickly adjusted can be obtained 
with rheostats applicable to all ranges of resistance and 
capacity. For low power types, the resistance element 
is in circular form with a sliding contact rotated by a 
central shaft. Solid molded, metallized filament and 
wire wound rheostat elements are available in total re- 
sistance ranges comparable to the values of fixed re- 
sistors. Limitations as to stability under conditions of 
humidity, voltage and aging applicable to fixed types 
also apply for the variable resistors. 
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\Vire-wound rheostats for ratings of 5 or 10 watts 


are usually designed to operate at relatively low tem- 
peratures so that the wire can be wound around a com- 
position strip held in a composition or ceramic base. 

Continuously adjustable vitreous enamelled resistors 
are capable of dissipating from 25 to 150 watts power. 
Contact with the wire or ribbon resistance element is 
made by a metal or graphite shoe wide enough to ride 
against several turns in order to obtain good contact 
with low pressure. To withstand high operating tem- 
peratures both the core for the resistance element and 
the base are of refractory material. Resistance wire 
wound around the core is coated with vitreous enamel 
which holds the wire firmly in place. 

or rheostats of higher power ratings, the necessary 


radiating surface is provided by large diameter tubular 





ASILY adjusted tubular wire-wourd rheostat 

made by Hardwick-Hindle (left) with ample 

surface for dissipating heat. In the carbon disk 

rheostat (below) made by Allen-Bradley resistance 
value varies with the contact pressure 





rheostats. 


The resistance wire is wound on a porcelain 
tube mounted in a frame supporting a sliding contact. 
Although the resistance wire is usually left exposed, it 
can be vitreous enamelled for heavy duty service. Re- 
sistance ranges available are from about 0.5 to 35,000 
ohms; ratings are as high as 750 watts with all the re- 
sistance in the circuit. 

Where power loads as high as 3 or 4+ kw. must be 
controlled in steps, heavy duty service may require the 
selection of cast iron inclosed rheostats. Resistance 
wire imbedded in an insulating refractory is sealed in 
a cast iron inclosure. Insulated taps brought out to 
contact points permit step-by-step adjustment of re- 
sistance value. Currents of 60 amp. or higher can be 
controlled in as many as 48 steps. 


FIXED RESISTORS FOR BUILT-IN SERVICE 


Continuous 


















__composition |11% to 5 in. long 






d6 in. diam. 













Vitreous | 1 to Q in. long 
enamel wire-| 
wound on Up to 11% in. 
ceramic tubes diam. and 12 in.| 5 to 200 | 500 | 200 per cent 
long | 
Vitreous 





| 
R edhe | Overload Resistance 
Type of Size of p | Capacity Remarks Applications 
Resistor Typical Unit ne Short Time i: 
deg. Range, 
Watts F. ohms Tolerance 

Low incost.Resistance | Low current circuits 
Solid Molded 16 to 2 Low | 200 to 10 per cent) value may be affected | in radio sets, public 
hit 10,000,000 |__ __| by age and humidity. | address, communice- 
Cylindrical | Metal film deposited | tion; electronic equip- 
Metallized Leto Yin. diam.| 14 to 3 Low 250 to 10 per cent) on glass. Sealed | ment. High frequency, 
_ filament 14 to 2 in. long 20,000,000 against humidity. x-ray, therapeutic 
Protected with fabric | machines. Signalling 
Wire-wound 16 to 1 Low 14 to 2,000 10 per cent; or molded composi- | equipment light duty 

insulated tion. Stable. control equipment 
Precision, Impregnated, stable. | Precision indicating 
wire on 14 in. diam. 16 to 2 | 150 Low 0.1 to 0.01 to2 | May be non-induc- | instruments and test- 

ceramic spool 1 in. long 600,000 percent | tively wound. ing equipment 

Wire-wound | | Element molded as in- | Powercircuitsinradio, 
molded in Vix % in. 3 to 60 | 300 | 100 per cent | 1 to 30,000 |10 per cent! sert in composition | electronic and ma- 


1 to 10 | 500 | 200 per cent |1 to 100,000.10 per cent 


in temperature. Resist- | resistors for small 
0.5 to 5to10 | ance values stable. | motors. Current ad- 
300,000 per cent | May be non-induc- | justments in alarm and 


edgewound | 13¢ in. diam. 50to 400} 700 |1000 per cent! 0.05 to 22 |10 per cent) Greater area for heat 










_ribbon _ 4 to 12 in. long, 
Power, 8 x 18x18 in. Upto | 700 | High 
unit box 3.5 kw. 
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~ Adjustable by series | Edgewound ribbon or 
or parallel connection 
of units. 


strip. Compact. chine control devices. 


Temperature coeffici- 
ent low. Unaffected 
~ by humidity. With- 
stand rapid changes 


Relay and motor con- 
trol circuits. Voltage 
reducers for push 
button lamps. Starting 


tively wound. signal systems. 


For controlling heavy 
current circuits to 
motors and other 
power equipment. 
Designed for long life 
under severe service. 


dissipation. 


cast iron grids mounted 
in a steel frame. 

















NEW PARTS, EQUIPMENT, MATERIALS, 


Progress in the development of improved electrical 
products rests largely upon the cumulative efforts of 
many organizations. New motors, new controls, 
new relays. Better materials and finishes. Improved 
speed reduction units. Contacts for better service. 
Upon such things, carefully selected for designing- 
in the final product does improvement for better 
sales appeal and greater user satisfaction depend. 
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LONG LIFE IN DESTRUC- 
TIVE ATMOSPHERES 


Totally-enclosed _ fan-cooled 
motor designed to operate in 
air filled with abrasive dust, Pi 
chemical fumes, corrosive gases 
or extreme dampness. Ball 





bearings completely enclosed, CG 

yet readily lubricated. End re 

E " ee plates interchangeable to re- m 
E POSITIVE M verse location of conduit box. ta 
= OTOR PROTECTION Wagner Electric Corp., 6400 Ol 

Across-the-line motor starter arranged for Plymouth Ave., St. Louis, Mo. to 

flat surface mounting without enclosure, fa 

or with dust-tight or water-tight housings. bi 

Overload protection; silent operation, 3 


maintenance free contacts; isolated pilot 
circuit. Allis-Chalmers Mfg. Co., Mil- 
waukee, Wis. 


FOR REDUCED COIL COSTS 


New automatic coil winder 


SMALL REVERSIBLE DRIVE 


DIRECT CURRENT FOR 
POWER RELAYS 


Continuous, unfailing 
power supply for sen- 
sitive, fast-operating dc. 
control systems. Unit 
combines copper-oxide 
rectifier and transformer 


Reversible shaded pole motor 
with graphited bronze bear- 
ings for long life. Reversing 
easily controlled by a double 
pole double-throw switch in 
3s low power circuit. The 
Alliance Manufacturing Co., 
Alliance, Ohio. 


produces 28 or more coils at 
once. Rapid transfer of arbors 
and wire increases output; 
set-up and changeover time 
reduced. Self-contained in- 
sulating paper supply. Re- 
duces time required in making 
space wound and center 
tapped coils. Universal Wind- 
ing Company, Providence, R. |. 


supplying low voltage 

dc. for relay operating 

coils. Simplified elec- 

trical connections. 

Weston Electrical In- 

trument Corp., New- 
ark, N. J 
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Three-jaw coupling with" ball : 7 eee tt 
bearing driving elements per- a &. MRT ry 

mits unrestricted end play of = = —_ 
motor shaft; removes the strain ae 

between motor and machine. a 
Boston Gear Works, Inc., 


GREATER FLEXIBILITY 









BOSTON 


—— 


North Quincy, Mass. } 2 . i 


me 










FINISHES TO MAKE BETTER PRODUCTS 
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QUENCY CIRCUITS WTI | } HH I | f 


FOR HIGH FRE- 

Porcelain case capacitor TPCT | 
for high voltage elec- \ Vil Wh 
tronic circuits. Mica \ AREAL } } | } } ! a 
insulation, heavy brass 

terminal studs; wide tf. 

range of capacities 2 _ 
Aerovox Corp., 70 —— ee 
Washington St., Brook- pe 
lyn, N. Y. 


+ 
bh 
; 







a, 
meas 


COMPACT VARIABLE CONDENSERS 


Air insulated condensers for high fre- 
quency electronic circuits. Low losses; 
smooth, noiseless operation and low series 
resistance. Hammarlund Mfg. Co., Inc., 
494 West 33rd St., New York, N. Y. 





PORTABLE POWER FOR 
ELECTRONIC DEVICES 


PROTECTS IF BELT 
FAILS 


Centrifugal type of 
relay with sealed 
mercury tube con- 
tacts operates alarm 
orZshuts down mo- 
tor if belt drive 
fails. General Com- 
bustion Corp., En- 
gineering Bldg., 
Chicago, Ill. 


Operating from a 6-volt battery, 
these power units supply high 
voltage adjustable ac. or dc. 
Long life vibrators designed for 
heavy duty service. P.R. Mallory 
& Co., Inc., Indianapolis, Ind. 





COMPACT DC. SOURCE 


Operates from 110 volt ac. 
to produce controlled volt- 
age direct current. Com- 
pact, easily controlled; no 
radio interference. Stand- 
ard Transformer Corp., 850 
W. Blackhawk St., Chi- 





A. 

( 

hi HEAT WHERE NEEDED 

-~% Strip heater wit) offset terminals that facilitate 
4 wiring and arrangement of heaters in series. 


Busbar for new heater has holes punched to 
fit these terminals. General Electric Co., 
Schenectady, N. Y. 
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NEW PARTS, EQUIPMENT, MATERIALS, 





Each month upon these pages the editors pre- 
sent their quick, illustrated review of what is 
newthatelectrically-operatedappliances, com- 
mercial devices, business machines and ma- 
chine tools may be made better. Based, of 
course, upon those component parts that may 
be designed in the complete product assembly. 


CONTROLS _ FOR 
OUS LOCATIONS 


Explosion proof circuit breaker 
with instantaneous or time delay 
trip providing precise overload 
protection plus manual operation. 
Instant reset; accessible for wiring, 
convenient operating handle. 
The Heinemann Electric Company 
Trenton, N. J 





BETTER’RADIO 
PERFORMANCE 


Intermediate frequency 
transformer all con- 


with 
densers adjusted from the 


top of the shield.  Im- 
proved selectivity; easily 
and accurately aligned. 


* Aladdin Radio Industrie 
Inc., 466 W. Superior St 


Chicago,HIll. 











VARIABLE RESISTANCE 


Dual or triple gang low power 
rheostats with completely shielded 
individ ections controlled by 
one shaft. Available with taps, 
friction clutch and power switch. 


Resistance Co 
Philadelphia, Pa 


inte n ational 


401 N. Broad St 


HAZARD- 














QUICK ACCURATE STOPS 


Power unit combines both motor and a 
powerful brake, eliminating clutches for 
many drives. Disk-type friction element 
mechanically and automatically engaged 
when current is shut off. Uses standard 
brackets and bases. Reliance Electric & 
Engineering Co., 1088 Ivanhoe Rd., 
Cleveland, Ohio. 


FOR BETTER FILTERING 


Compact etched-foil dry electrolytic con- 
denser with power factor and efficiency 
equal to plain foil types of much larger 
size. Reduces space required without 
altering operating characteristics of cir- 
cuits. Cornell-Dubilier Corp.,* South 
Plainfield, N. J. 


TO ELIMINATE FUSE REPLACEMENTS 


Small circuit breaker?y”protects 
against overload and short cir- 
cuits. Tamper proof, sealed-in sn 


mechanism unaffected by vibration. 
Trip-free mechanism cannot be 
blocked by handle when circuit 
overloaded. | General Electric 
Co., Bridgeport, Conn. 
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FINISHES TO MAKE BETTER PRODUCTS 













FLEXIBLE RESISTOR 


Insulated resistor in various 

readily converts storage battery radios to 

dry cell power. National Carbon Co., 
Cleveland, Ohio. 


values 


CLOSE TOLERANCES FOR 
RADIO FREQUENCY 


Adjustable padding condensers mica 
insulated. Stable, low losses, mini- 
mum stray capacity and micrometric 
adjustment to improve operation and 
reduce cost of radio equipment. 
Aerovox Corp., 70 Washington St 
Brooklyn, N. Y. 


MAKES MANY 
MEASUREMENTS 


Pocket size volt-ohm-milli- 
ammeter for servicing or 
measurement of ac. or dc. 
voltage, current or resist- 
ance values. The Triplett 
Electrical Instrument Co., 


Bluffton, Ohio 





GOOD FOR SIX BLOWS 


Multiple fuse with a transparent 
plastic fuse wire holder molded 
of Lucite by Erie. Holder is 
lighter in weight, does not chip. 
Pierce Mfg. Co., Pittsburgh,” Pa 
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AND THERE ARE ALSO — 


SMALL COUPLING for fractional horse- 
power motors is all steel for maximum life 
and minimum maintenance. Silent, mechan- 
ically flexible, torsionally resilient, provid- 
ing free and independent lateral floating of 
connected shafts. Permits separation of 
machines without touching the coupling. 
John Waldron Corp., New Brunswick, N. J. 


FILTERS for power lines eliminate radio 
frequency noise and disturbances over a 
frequency range from 200 kilocycles to 30 
megacycles. Designed for any 110 volt, 
single phase line. Will handle 25 amp. 
without excessive heating or voltage drop. 
Designed particularly for efective filtering 
of power lines entering receiver and in- 
strument test rooms. Tobe Deutschmann 
Corp., Canton, Mass. 


SOLDERING FLUX for stainless steel that 
requires no special soldering equipment, 
gives off no offensive odor, and is harmless 
to hands. Makes possible the use of ordi- 
nary solder and soldering methods. Ruby 
Chemical Co., 68-70 McDowell Street, 
Columbus, Ohio. 


COMBUSTION CONTROL for constant 
or intermittent ignition oil burners gives 
complete protection if combustion does not 
take place, if flame fails or if power supply 
is interrupted All operating contacts at 
line voltage, arranged so that fouling of any 
contact causes burner to go to safety lock- 
out. Timing unaffected by line voltage 
changes. Detroit Lubricator Co., 5900 
Trumbull Ave., Detroit, Mich. 


MERCURY SWITCHES for sensitive con- 
trols are light in weight, small, and readily 
designed into restricted space. Hermetic- 
ally sealed in a gas filled glass tube permitting 
instant inspection of the position and con- 
dition of switch during operation. Elec- 
trode to mercury type, single and double 
throw. Powrex Switch Co., 190 Willow 
St., Waltham, Mass 


BLUE PRINTS at low cost using a new con- 
tinuous automatic machine. For exposure, 
tracings and sensitized paper ride on re- 
volving glass printing cylinder around a 
bank of closely spaced, low amperage arc 
lamps. Tracings are returned to operator, 
and paper automatically developed and 
dried. Paragon-Revolute Corp., Engineer- 
ing Bldg., Rochester, N. Y. 
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\VO representative forms of roller bearings. 


A-—tUnsealed single row, no provision to 


exclude abrasive dust 


dirt. B—Shielded 


bearing of single row design. Here centrifugal 


+ 
in 


points 


A/C n 


to 
VV « IVITE 





opportunities 


Ball Bearings 


— and Your 


RULY has it been said that the capacity for pro- 

duction and product quality is no better than the 

electric motor used. It may further be stated that 
electric motors are no better than the bearings used, and 
the same goes for the electric product as a whole. 
Whether it be hair dryers, vacuum cleaners, business 
machines, portable tools—or any others of that vast 
variety of electrically-energized devices—there are re 
volving parts that must be supported. It is clear that 
in the broad sense the efficiency of any appliance is 
commensurate with the quality and design of the bear- 
ings used. While this discussion is primarily intended 
to treat with the A, B, C’s of ball bearings as applied 
in electrical appliances, it is undoubtedly advisable to 
touch upon those features more or less common to the 
hearings themselves, regardless of the specific installa- 
tion which may be involved. 


By P. W. SCHUBERT 


New. Departure Div. 


General Motors Corp. 


orce, not fitted contact 


protection 


Much has been said, and 

vritten, about the relation- } 
shin between good bearings | 
3 the ncorporated 

in tne fing Z21ectric 3||ly-ener- 

gized product out little atten- 


tion has been ofered to the 
bearing problem at non-motor 
ie two are related 


but the factors involved war- 


rant autnoritative stuay, so 


O 


”n 


the case as he sees it 


ly from the standpoint of 


vhich, in 
largely 

| 1] | 

Odi! Oearing 


practice and 


materials, ofers the 





a 
Schubert to 


instance, Is 


Product Design 


In studying the trend in bearing design over the 
past few years, one is immediately impressed with the 
tremendous amount of thought given to devices for 
improving the retention of lubricant and exclusion of 
harmful foreign matter. In many installations, ball 
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METAL ] 


Lighter 
things. 

less vib 
guireme 
ity —sp 
Thus, in 
textile | 


special | 


vacuum 
or DOV 
eficienc 


Si engtl 


Virtues 





And DOWMETAL 


OFFERS A 33'3% GAIN 
IN LIGHTNESS OVER ALUMINUM! 


Manufacturers of virtually every metal- 
made product are turning to DOW- 


METAL because it is unique in lightness. 


Lighter weight accomplishes many 
things. It permits higher speeds with 
less vibration—with lower power re- 
quirements. It increases pay-load capac- 
ity —speeds labor output. 


Thus, in machinery of many kinds, from 
textile looms and printing presses to 
special pumps, typewriters and electric 
vacuum cleaners, the extreme lightness 
0! DOWMETAL is greatly increasing 


efficiency. 


Si ength, toughness, durability are also 
ictues of DOWMETAL. Consequently 


this metal is being built into busses, 
trucks and other heavy-duty equipment. 


Important, too, is its adaptability to 
high-speed, mass production die-casting 
which makes it economical to use in 
low-cost, competitive products. 


DOWMETAL is offered in sheet, plate, 
sand and die-castings, forgings, standard 
and special extruded shapes. Get the 
facts about DOWMETAL. Compare its 
characteristics —its lightness, strength, 
toughness, durability, cost. You will 


DOW METAL EXHIBIT 
You are cordially invited to the DOWMETAL 


Exhibit at the Metals and Plastics Bureau, 
International Building, Rockefeller Plaza, 
New York City. 





*Trade Mark Registered U. S. Patent Office 





Inthe manufacture of special vacuum pumps the Kinney 
Manufacturing Company of Boston, Massachusetts, 
uses DOWMETAL for the eccentric cams. Made of 
cast iron these cams would weigh 9% Ibs.—-of DOW- 
METAL they weigh only 2 Ibs. 10 0z. The advantage is 
a marked reduction in vibration with consequent better 
performance and longer life to the equipment. 


soon learn why more and more 
manufacturers are finding in DOW- 
METAL the answer to a better product 
or production methods. 


The DOWMETAL Data Book is a thor- 
ough technical treatise sent promptly 
on request. Write today. 


THE DOW CHEMICAL COMPANY 
Dowmetal Division ¢ Midland, Michigan 
Branch Sales Office: 30 Rockefeller Plaza, New York City 




















rmal atmospheric dust 








2posited on an office de 


. 


bearings in the field are called upon to operate under 
conditions of a highly detrimental nature. As an inter- 
esting point in this subject of foreign matter, an ac 
companying illustration shows an enlarged (20 times) 


reproduction of atmospheric dust samples taken from 
a normal day’s deposit on an office desk. This illus: 
tration serves admirably to demonstrate the potential 
danger to bearing surfaces prevalent in practically all 
cases of electrical appliances. This type of abrasive is 


present in the air of even the cleanest home. 
In the past, bearing life was mainly dependent upon 


1 1 
thy 


e ingenuity of the machine builder (rather than the 
bearing maker) for such protective measures as could 
Incorporated in t 


sense, involving the exclusion of abrasives. cloggi 


1 1 
} 


ie product. Protection, in this 


obstructive action of dirt and other foreign particles, 
and also the assurance of adequate and proper lubri 


cation. It 1s obvious. for example, that the conven 


tional single row bearing, as illustrated, possesses of 


‘If no mechanical means to prevent dirt and other 


ILS 

ae é at 
particles trom getting into the beariny or lubricant 
from being thrown out during operation. Thus. it is 
evident that whatever lubricant may be used in the sur- 
rounding mechanism will also become the lubricant for 
he bearing—a condition difficult to control and hardh 
] 


conductive to any guaranty of long life. It necessarily 


follows, therefore, that the machine builder must pro 


vide means for guarding against the entrance of wear 
inducing substances and for lubrication he may onl 
trust that the user of his product will select oils or 
ereases least detrimental to the bearing 


s° 


EVERAL FORMS OF SEALED BEARIN 


D' VELOPMENT of the sealed bearing brought a 
1 


nost successtul and highly efficient means of over- 


coming this obstacle to bearing life as a reality. In one 
type of sealed bearing, the inner ring of the conventional 
single row bearing is extended on one side. formine 


Oo 
~ ‘ ~ 


o> 
nO 


a smooth contacting surface for a felt or composition 
seal, which is permanently fitted to the outer ring. 
Briefly, this type of bearing is intended for applications 
where one side of the bearing will be protected as a 
result of the design of the machine itself, necessitating a 
seal upon the outside only. 

\ different type of closure, commonly referred to as 
a shield, which is applied to the same conventional 
single row ball bearing has also been developed. Shields 
are permanently fixed to the outer ring and are inset 
from the face of both rings. With a shield, however, 
(different from the seals) the action is purely mechani- 
cal, centrifugal force causing the particles of dirt to be 
thrown off instead of gaining entrance to the bearing. 
\lthough shields (differentiating from seals) do, to a 
limited extent, prevent oil leakage, their prime purpose 
is to keep out dirt particles, metal chips and other harm- 
ful foreign, abrasive matter. 

Bearings may be obtained with shields on one side and 
a seal upon the other; shields upon both sides; or seals 
upon both sides. In the latter case a completely self- 
contained bearing is the result—a bearing which may 
be installed with its complement of special lubricant and 
the bearing is permanently lubricated and sealed for 
hte. It can therefore readily be seen that where a 
partially or wholly enclosed bearing is used, inestimable 
value accrues to the machine builder and the user of his 
product. The necessity for adding special closures is 
eliminated—resulting in lower cost and simplified de- 
sign. Lubrication difficulties are reduced, and with the 
use of the double seal this problem is eliminated. Thus, 
the bearing is constantly protected from harmful foreign 
matter and the problem of supplying periodic, additional 
lubricant is eliminated—resulting in materially reduced 
maintenance costs. 


FOR LIGHT APPLIANCES 


FS )R small appliances, where higher speeds are in- 

volved, it is desirable to have the bearing operate 
under a light thrust load in order to insure positive con- 
tact of balls and raceways. Thus, at high speed, any 
possibility of slippage is avoided. Such a mounting re- 
quires the use of three separate parts in addition to the 
bearing. These are: a small unitary spring to exert 
axial loads, a thin, metal washer and a felt ring to com- 
plete the closure at the shaft extension end. Such parts 
are made available by the bearing manufacturer as an 
essential part of his service. 

In the case of slower speeds, where a certain amount 
of axial movement is permissible, sealed bearings may 
be applied without the loading spring. In such mount- 
ings it is desirable to leave a small clearance between 
housing shoulder and bearing face, sufficient to insure 
that machining and tolerances will not result in an ex- 
cessive thrust load being placed upon the bearing at 
assembly. 

When approaching the matter of bearings during 
the working out of problems of design in smaller elec- 
trical appliances, with the subject of cost in mind, the 
designer may, perhaps without full study of all the 
factors involved, favor the plain bearing without giving 
full consideration to the compensating advantages of 
the (apparently) more expensive ball bearing. Even 
though he may recognize the increased efficiency of 
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Make no mistake about it—Hinde & Dauch corru- 


ALU 


So 
of 


gated shipping boxes have what it takes to protect 
products in transit — plus engineering skill that 
makes for economy — PLUS outward attractiveness 
that helps to merchandise the contents. Three 
services for the price of one—in H & D corru- 


gated shipping boxes. 


TTA 
SPECIALTIES 


HINDE & DAUCH Corrugated Shipping Boxes 


is THE HINDE & DAUCH PAPER COMPANY 
325 DECATUR STREET SANDUSKY, nn - 
VCE a WN y eey Va Send me your FREE book, “Modern Shipping Boxes” — Z = 
i sii ciciccecinstietie 7 ; 


eo, 


Address___ 





the ball bearing, it may seem that this additional cost, tion is significant in hair dryers, and other portable 


though slight, does not warrant its selection. There appliances called upon to operate at any angle from 
are, however, certain factors, not readily discernible, vertical to horizontal. Many women do not like to 
which should nevertheless be taken into consideration. use an oil can and many do not know how. Thus, 


Briefly stated, these are as follows: 
(1) Effect upon appliance design: \\hen ball 
' ee 


bearings are used it is possible to provide for an ap 


electrical appliances designed for use by women should 
be so designed as to require the least attention. In 
such cases, the addition of oil is hable to vary from too 
preciably narrower bearing seat than would be required little to a veritable bath—the result ranging from 
by a plain bearing. This may affect the design of the quickly worn parts to oil-soaked motors. Ball bearings 
appliance both as to operating efficiency and appear for such applications are mounted initially with the 
proper amount and type of lubricant. 

(3) Rigid construction: Plain bearings operate 
upon the basis of an oil film for support of rolling 


ance—the latter a significant factor in these days, with 
eye-appeal such a dominent force in an extremely com- 
petitive market. Furthermore, the use of sealed bear 
ings will eliminate the need for exterior-mounted oiling 
devices. Thus, the demands of modern streamlining 
are met with greater ease. 

(2) Bearing protection: All bearings are, unless 
protected, subject to the destructive action of foreign 
particles and improper lubrication. Ball bearings are 
capable of a design involving either a partially or 


ealed protec- 
ion for ball 
earings. A 
ingle-sealed 
rm (one side 
ly). B- 
Double-sealed 
orm (both sides 
y protected) 
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wholly enclosed unit. Plain bearings require the adop- 
tion of separate closures and oil chambers and (unless 
of the oilless type*) must be periodically lubricated 
for successful operation. 

In this respect, periodic lubrication always involves 
some element of chance. The machine user may or 
may not use the correct lubricant—or he might even 
use none at all, or too much. In the case of the drink 
mixer, illustrated, the use of ball bearings eliminated 
possible difficulties in keeping oil or thinned out grease 
from running down the spindles. The same considera- 


* See ‘“Attention-Free Bearings fi 
. AL MANUFACTURING, April, 193 





parts. In the ball bearing, the contact is metal to metal 
(the main purpose of the lubricant being the dissipa- 
tion of heat). Thus, accurate radial positioning is a 
fact in ball bearing mounts. No matter in what posi- 
tion the tool or other appliance may be operating, the 
positioning of shafts is the same. 

Consider the bench grinder, cut away in the illustra- 
tion to expose the interior construction. In this ap- 
plication, bearings are subject, not only to the abrading 
action of normal dirt, but in addition the operation 
for which the machine is intended imposes the neces- 
sity for extra precaution in bearing protection. In this 
case, two double sealed bearings are mounted on oppo- 
site ends of the shaft. With this type of bearing and 
mounting, maintenance lubrication is eliminated, in- 
creased shaft support is secured (giving prolonged 
grinding accuracy and motor life) and the appearance 
of the finished product is not marred by unsightly 
oiling devices. 
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FOR MODERN APPLIANCES, 
MACHINES, AND EQUIPMENT 


I. plants of all sizes—in practically every in- 
dustry— management is finding it profitable to 
install modern appliances and machines equipped 
with modern Wagner motors. ... The motors that 
have all the requisites of well-balanced design... 
the motors that embody characteristics and fea- 
tures to give them long-life, dependability and 
added protection against failures...the motors 
that are the products of years of continuous im- 
provement...the motors that are diversified to 
meet the design requirements of modern appli- 
ances and machines. The illustrations show a few 
typical Wagner motors modernized to anticipate 


your motor needs of today. Send today for litera- 





ture describing these modern Wagner motors. 
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: 6400 Plymouth Avenue, Saint Louis,U.S.A. 
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YPICAL ball bearing applications. A—On the Black & Decker 
drink mixer drive both seal and shield protection appears on 


serve both motor and grinding wheel load 
installation, 


The ball bearing is founded upon a fundamentally 
strong rolling element—the ball. The ball has no fixed 
axis of rotation. Its direction of load need never be 
artificially fixed. In a ball bearing, the ball rolls in 
raceways curved to a radius only slightly larger than 
the ball radius. Therefore, under load, the contact 
surfaces, contrary to common belief, are not points but 
ellipses of appreciable magnitude. Due to these curved 
races, the stress in a ball bearing does not increase di 
rectly with the load (rather with the cube root). 

Some of the general principles involved in bearing 
installations may well be reviewed. In the majority of 
ball bearing applications the shaft rotates and the hous 
ing is stationary. In some instances, however, such as 
various pulley and wheel mountings, the shaft is the 
stationary member. The following rule covers fits to 
be used for both cases: In general, ball bearings should 


be applied with the rotating ring a firm press, or inter- 


1935 CENSUS FIGURES REPORT 
ON LABOR AND OUTPUT 


Manufacturers of electrical machinery and apparatus 
in the United States reported substantial increases in 
employment and production in 1935 as compared with 
1933, according to preliminary figures compiled from 
returns of the recent Biennial Census of Manufactures, 
recently released by Director William L. Austin of the 
Bureau of the Census, Department of Commerce. 

The information involved, while considerably out 
of date from the standpoint of present activities, is 
nevertheless the most recent and comprehensive study 
of general industry factors to have been made available 
by the government. 

The report shows that the electrical machinery and 
apparatus manufacturers employed 179,641 wage 
earners in 1935 and produced a total value of electrical 


A Delta motor 


the same bearing. B—Here the two double sealed bearings 


ference fit, and the stationary ring a close push fit, the 
degree of tightness. or looseness depending upon the 
service for which the bearings are intended. The rea- 
son for this is the fact that under normal load condi- 
tions a press fitted ring will not slip or turn in a rotat- 
ing shaft or housing and wear in the latter part is 
therefore avoided. In addition, a ring fitted with the 
recommended amount of looseness is allowed to creep 
very slowly. Thus, fresh portions of the ball raceway 
are continually brought into the heaviest loaded area, 
avoiding prolonged stressing of only one part. 

It may easily be recognized, therefore, that ball 
bearings, sealing out wear, rolling upon the strongest 
known physical form, and providing trouble-free shaft 
support, affect not only the cost of the applicance 
through reductions in machining and number of parts, 
but also allow the development of a product that is 
compact and pleasing to the eye. 


machinery, apparatus and supplies in that year of $915,- 
391,000. The most important group of products con- 
tributing to the 1935 total consisted of insulated wire 
and cable and armored conductor. Next in importance 
were motors and motor parts and supplies. 

The industry, as constituted for the purposes of the 
Census of Manufacturers, embraces only those estab- 
lishments engaged primarily in the manufacture of ma- 
chinery, apparatus and supplies for employment directly 
in the generation, storage, transmission or utilization 
of electric energy. It does not cover establishments 
whose principal products are electric lighting fixtures, 
electric signs, motor-driven tools, mechanical refriger- 
ators, washing machines and other machines and ap- 
pliances constructed with built-in motors or other elec- 
trical equipment (such machines and appliances being 
classified for Census purposes in other industries), un- 
less the electrical equipment is made by the same manu- 
facturers and contributes at least one-half of the total 
value of the machines or appliances. 
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LARGE MOLDED INSULATING 





PARTS Of FORMICA 





ORMICA has facilities for pro- 

ducing large molded insulat- 
ing parts. made to meet specific 
requirements. Some of the re- 
quirements that have been satis- 
fied in this way have been very 
severe and could be met only after 
considerable research. Formica 
has a competently manned and 


well equipped laboratory for such 
investigations. All the resources 
of the company have been concen- 
trated for 25 years on the produe- 
tion of just one material — and 
everything necessary to make 
that material well is assembled 
here. Send us your blue prints 
for quotations. 


THE FORMICA INSULATION CO., 4638 SPRING GROVE AVE., CINCINNATI, O. 


ORMICA 
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WIRING THE MACHINE TOOL 





faluca wT) } pad t 
: i 
apparatus cable \s compared with rubber, \ ished 
7 ] - T 7 T1717 E 
cloth will operate satisfactorily at higher temperatures 


his advantage allows varnished cambric insulated cor 
ductors to carry approximately 20 per cent more cu 
rent than the same size rubber insulated wire, or allows 
the use of a smaller conductor to carry the same max 
imum current. Cables insulated with varnished cam 
bric are not effected by mineral oils. This property 
makes varnished cambric adaptable for use as motor 
leads and around machinery where other types might 
be injured by lubricating oils and greases It also 1s 
not readily affected by heat in soldering and 1s ideal 
for industrial plants, as it does not require the services 
of an expert cable splicer for making jomts and install 


Inge terminals 


es INSIDERING conduit, both flexible and rigid, it 
~ should be mentioned that flexible luit 1 


conduit is not 
iter and oil tight, and sooner or later the wire within 


vill be subjected to these disturbing factors. In the 
case of rigid conduit, if the connections at boxes or 
joints are not tight, the water and oil may get in and 
ve held in. These facts are mentioned because man 
such cases of trouble have occurred from these very 
“AUSeS Phat is the reason for stressing in this article 


e use of lead-covered cables with absolutely water or 
tight connections at the entrance fittings and chan 


nels. or raceways, come into the machines, in such a 


wav as to positively prevent the wire from bet sub 


ng 
jected at any place to oil, coolant compounds or water. 
It must be considered that wiring put into a machine 
should be installed in such a way that even after six 
to ten years of service, the Wiring will still be effective 
in preventing trouble due to grounds or short circuits. 

It is my opinion that if a board of ten or twelve 
engineers should draw up a code of safe wiring prac 
tices, and from this code should rate machines as wired 
today, many of them would rate as only 10 to 30 per 
of the desired rating, and the maximum 


he best wired machines would not be higher tha 


1 OU 
2 
per cent. What I am trying to state 1s that there 1s 
: See + ss as Bie ae a 
room ior great mnprovement, not only in le AVa able 
wiring devices themselves, but also in_ the sO 
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lor alternating current, all conductors of a circuit 


shall be placed within one conduit. 

Wires of different systems shall not occupy the 
same tubing, unit box, junction box, fitting or cab 
inet. 

There shall be no splice or tap within the conduit 
proper. 

Cast in place raceways shall all terminate in fit 
tings especially approved for use with them at all 
junction outlet and switch points. 

Splices or taps made and insulated by approved 
methods may be located within gutters 1f they are 
accessible by means of covers or doors. 

Conductors shall have a minimum carrying ca 
pacity of 125 per cent of the current they are to 
carry. 

It shall be particularly emphasized that all sharp 
edges, burrs, rough surfaces or threads, shall be 

hled off on conduit fittings, solid, rigid or flexible 

conduit or any other part with which insulation of 
the wire comes in direct contact. 

In making splices, the splicing material used must 
at least equal the insulation of the wire itself. Rub 
ber coating and friction tape are not enough. Var 
nished cambric tape shall be used in addition to the 
rubber and friction tape. 

\ll machines shall be given a breakdown test of 
twice the voltage of the circuit, plus 1000 volts. 

\ll terminals shall be clearly marked for identifi 
cation, and colored insulated wire shall be used for 
control circuits, always employing green for start, 
red for stop, and white for common circuits ; other 
wise colors may be used as desired for identification. 

\ll machines shall be provided with a terminal lug 
for No. 8 wire bolted to the machine base. This is 
for grounding the machine to the nearest water 
main or other good ground connection. 

There are many other definite rules laid down. | 
have mentioned these merely as examples of the steps 
it 1s necessary to take to at least approximate a safe 
wiring job on machine tools. My contention is that 
merely following the Code as written is not enough. 
Wiring on such machines requires more rigid proce 
dure than the Code requires, because the wiring is sub- 
jected to oil, water, metal dust and, worst of all, to 
movement, whereas the Code visualizes only stationary 
wiring and dry, clean surroundings. 

It will be interesting to note that present day ma 
chines are employing more and more such devices as 
spot lighting for close work, load indicating instru 
ments, and signal lights. An example of this is the 
load indicating ammeter shown on our plate polishing 
machine. Without this visual indication, it would be 


( 


difficult, if not impossible, to prevent burning or spot 
ting the work due to applying too much pressure. 


1" ae Cit ES aia 
hese machines are piped for air, oil and water pres 


sures, in addition to the electrical pressure which must 


he confined within the wiring, the same as the other 


1 


ressures which must be confined within their conduct 


: 1 1 1 4 
ine mediums. I want to leave the thought with vou that 
+ 4 . - . 1 : 
e electrical pressure 1s much the hardest to confine 
ind while bemg non-inyurious to the water and o1 


ressures, 18 most vulnerable to injurv when those 


ressures are not properly confined. 
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For assemblies as strong as these 
SOME PAY 2 or 3 times AS MUCH 


































Shown here is a type R-4A Friez Recorder, 
size 814" x 5! x 2'¢”. In other types, 
made for recording only relative humidity, 
or temperature, or a combination of both, 


Hardened Self-tapping Screws are also used. 


40 FASTENINGS ON FRIEZ 
PORTABLE RECORDERS MADE 
SAFE AND ECONOMICALLY 


Assemblies include: attaching handle; name 
and specification plates; pen lifter mechan- 
ism br wkets; pen lifter spring; running 
time electric unit; ventilating screen case 
back: door lateh; unbreakable window; 
chart storage case. Also. fastening a Bakelite 


cover plate toa transformer box not shown. 





- Let a Parker-Kalon Assembly Engineer 
help YOU do what” FRIEZ” did... produce 


a better product, at lower cost. 


When FRIEZ engineers tackled the job of producing 
a sensitive humidity-temperature-running time record- 
ing instrument that would be rugged enough for 
portable service in air conditioning and industrial 
fields, assembly methods took on new importance. 
Fastenings had to stay tight to insure permanently 
accurate assembly of instrument parts, and a strong 
and durable case. “Friez” was ready to pay a pre- 
mium for maximum assembly strength. Yet, a com- 
parison of methods showed that the simplest and 
cheapest means ... Parker-Kalon Hardened Self-tap- 


ping Screws ... actually would be the strongest, too. 


K. E. Whitney, Development Engineer with Julien 
P. Friez & Sons, Inc., Baltimore, Md., reports: 
“These Screws were chosen for joining and making 
fastenings to the die cast aluminum parts primarily 
to get safe fastenings, but they give us a fine saving 
as well. Had we used tapped holes and machine 
screws the cost for fastening would have been triple 
present cost. Tapping the aluminum for small screws 
would have been a real task and lock washers would 


have been necessary. 


Use the specialized knowledge 
of Parker-Kalon Assembly Engineers 


Whenever assembly of metals and plastics is in- 
volved, this method that is simpler, faster, cheaper 
and also more secure should be considered first 
in designing for production. Also, it deserves 
serious investigation even after production has 
begun. To substitute these unique Screws for 
ordinary devices requires no radical changes. Right 
now, in 7 out of 10 assembly departments there 
are opportunities to save time, labor, money, and 
to improve design and product. To make sure 
that you are taking full advantage of this modern 
method, ask us to have a Parker-Kalon Assembly 
Engineer go over your fastening jobs with you. 
He will point out any chances for doing them 
better, at lower cost. 


PARKER-KALON Corp., Dep. E 190 Varick St., 


New York 


PARKER-KALON Vocetx FASTENING DEVICES 
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Vacuum 
mpregnation 


For 


etter Repairs 


\X/!PING of excess varnish — after 
Vacu S$ 


im impregnating Baking 
done in an electrically-heated over 
the rear) with forced ventilation 


HIEN rewinding electric motors for ordinary 

industrial service conditions, usual varnish 

dipping methods provide satisfactory insula- 
tion and protection. Good practice, of course, requires 
thorough preheating and immediate dipping followed 
by baking in a well-ventilated oven. But there are 
some types of service that require better protection 
than this process gives if the motor is to stand up on 
the job. For motors that must operate under steam 
and moisture conditions commonly found in dairies, 


] 


mines, breweries, canning factories or bottling plants, 


vacuum impregnation provides better varnish penetra- 





70 





tion and more complete elimination of moisture and air 
pockets. Although this process does add to the cost 
of the repair job, the actual increase in cost is not 
high and the added service life that the customer obtains 
from the motor more than makes up for the increased 
billing. 

When properly handled with adequate equipment, 
vacuum impregnation can be performed in a regular 
routine that takes but little extra time or supervision. 
lhe process is not difficult to handle, and ordinary pre- 
cautions taken whenever varnish is used will make the 
process safe. No more varnish is required; in fact, 
there usually 1s some saving in varnish since a longer 
draining time is obtained. Varnish is kept in better 
condition by the necessary recirculation, and solvent 
loss is low. For convenience, the working tank can 


Vacuum impregnation is profitable, makes satisfied 
customers, brings in business and builds a reputation 
for quality repairs—says Mr. Pflaum of Berger Bros. 
after 10 years of successful experience with this 
impregnating equipment. Here are the methods used 


in this progressive shop. 


BY STANLEY PFLAUM 


SUPERINTENDENT, BERGER BROTHERS 
ELECTRIC MOTORS, INC 
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WHACK! And down the fairway flies the 
ball, straight and far—if he who swings the 
club has rhythm—that smooth co-ordination 


of mind and muscle. 


Around our place we have few, if any, of these 
rhythmic swingers. Still, there is a rhythmic 
rumble in our rolling mills, and in the purring 
growl of the bull-blocks—as miles and miles of 
Chromel wire are squeezed and drawn to size. 


Also there is smooth co-ordination from the top 
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to the bottom of our pay-roll. Men, who've 
worked together for 15 to 30 years, come to 
understand each other, and their jobs, as well. 
... These things are told, not to glorify our- 
selves, but to try to convince you, that in our 
Chromel heating element wire, you may safely 
put your trust. If vou sell or use electric heat, 
or make heating devices, Chromel will serve 
vou well... . For technical data on Chromel, 
ask for Catalog-k. ... Hoskins Manufacturing 


Company, Detroit, Michigan. 


THE WIRE THAT MADE 
ELECTRIC HEAT POSSIBLE 
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be used as it is in our shop for both vacuum inpreg 


nation and ordinary dipping. By proper handline’ of 


j 


work, when time permits, several jobs can be put 
through vacuum impregnation at the same time \ll 
of these factors help to make vacuum impregnation a 
lat 


profitable operation for us to use on all motors tl 
must have long life under bad moisture or steam con 
ditions such as found in dairies and breweries. With 
the impregnating equipment available it is not difficult 
to sell customers on the advantages of the process. 


GOOD EQUIPMENT NECESSARY 


equipment used for impregnation at Berger Bros., 
although installed 10 years ago, is still today an efh- 
cient and rapid set up for either ordinary dipping or 
vacuum impregnation and baking. As shown in the 
accompanying photograph, the working tank is sunk 
in the floor so that the top of the tank is about a foot 
above the floor level. This tank is normally kept about 

full of varnish which takes about 250 gal. The 
heavy lid is handled with a lever and parts requiring 
ordinary dipping or impregnating are lowered into this 
tank by an electric hoist on a track that extends over 
the oven 

For vacuum impregnation, the varnish is first 
pumped from the working tank into the storage tank 
shown beside the oven, which takes about half an hour. 
Then, preheated rotors and stators to be impregnated 
are lowered into the working tank and the lid closed. 
Bolts holding the lid are tightened to seal the cover 
against a fibre gasket, and the vacuum pump started. 


In half an hour or less, the pump has pulled a vacuum 





Fal IIPMENT for vacuum impregnation includes 

the working tank sunk into the floor and the 

torage tank to the right of the oven. An air 

compressor, vacuum pump, and varnish pump are 
also necessary for profitable operation 


1 


of 15 in. or more, which is held for an hour or longer 
depending on the type of winding. Then the varnish 
from the storage tank is drawn into the working tank, 
completely covering the work. Vacuum is maintained 
until all the varnish has been drawn down into the 
lower tank. 

To force the varnish into every part of the winding, 
air up to 100 Ib. pressure is applied to the space above 
the varnish and held for about 30 min. Larger and 
deeper windings, however, may require a somewhat 
longer time. 

\s soon as the time under pressure is up, the varnish 
is pumped back into the storage tank. This is helped 
by the pressure, and takes but a short time. Pressure 
is then taken off the varnish tank by opening a small 
valve in the cover. This exhaust air carries consider- 
able evaporated solvent and, of course, precautions 
must be taken to prevent danger from fire. However, 
no trouble from this cause has ever been experienced, 
and as long as the workmen understand the situation, 
ho difficulty would be expected. 


FROM TANK TO OVEN 


\fter the pressure inside the tank is relieved, the lid 
is removed, the pieces lifted out by the hoist and trans- 
ferred directly from the tank to the electrically heated 
hake oven where the temperature is held at 250 dg. F. 
Forced air circulation promotes rapid drying, making 
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STYMIED 


the time in development work when the goal is at hand 
but an unexpected obstacle pops into your path. A 
stymie if there ever was one! The professional touch is 


needed for that one accurate, delicate stroke. 


In the game, you have to negotiate the whole course 
unaided. But in business, the rules are different—here 


il is “good golf” to call in a spec ialist for a single play. 


Our purpose in presenting a list of nine groups of prob- 
lems in this advertisement is to place before you the 
situations in which P. R. Mallory & Co. can be of help. 


In the interest of a fuller picture of our products and 
our services, we mention these few Mallory accom- 
plishments: Mallory dey eloped the electrode for the new 
welding technique that made streamline trains possible. 
Automobile radio became a practical achievement 
through Mallory-made vibrators. Electrical contact 
points in most automobiles are Mallory products. Tips 
for resistance welding of automobile bodies, chassis, 
trains, furniture and innumerable metal products are 


supplied by Mallory. 


Rectifiers, condensers, volume controls, switches in all- 
wave radio sets and in many other applications are 
Mallory developments. And Mallory-Yaxley Replace- 


ment Parts are used by most leading radio service men. 


Our customers are representative concerns in the auto- 
motive, radio, electrical, railway and many other 
industries. We look forward to the time when we can 
add your name to the list. 


P. R. MALLORY & CO., Inc., INDIANAPOLIS, INDIANA 
Cable Address—PELMALLO 
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the parts ready to leave the oven in from 6 to 10 hours, 


depending on the size of the pieces. The length of time 
is the same whether the parts are impregnated or given 
an ordinary dip. 

Vacuum impregnation does, of course, take more time 
to put a job through the shop and it sometimes hap- 
pens that this better method of insulation cannot be 
used on rush jobs. We usually figure that it takes 
about 4+ hours longer than the ordinary dip method. 
It usually is preferable for cost reasons to put several 
pieces through together, and this may involve a delay 
of a few hours in some jobs. 

Stators or wound rotors for motors smaller than 
about 34 hp. are vacuum impregnated only in special 
cases. But all larger motors, up to about 50 hp. are 
put through this process unless it is a breakdown job 
and no stock motor is available to loan the customer 


+ 


for a temporary drive 


LONGER LIFE OFFSETS ADDED COST 


C USTOMERS get a better repair job when vacuum 
impregnation 1s used and are willing to pay more 
for it. The advantages of the process can be easily ex 
plained to the customer, and in fact offer a distinct sales 
advantage. The small additional cost which varies with 
the size and rating is offset by the longer life of the 
windings and the prevention of shutdowns, and this is 
easily explained to the customer. 

Preheating is as essential for vacuum impregnation 
as for ordinary dip jobs and cannot be stressed too 
much. In our system the same preheating method is 
used regardless of the impregnating method that fol- 
lows. Stators or wound rotors with all connections 
made and ready for varnish are given a standard hig 


] 
J gh 


voltage insulation test which is followed by an appli- 





~ 
~ 





cation of 14 or more of the rated voltage for a long 
enough time to heat the winding and iron. This heavy 
current passing through the coils quickly heats up the 
entire winding, driving off all moisture. This method 
has the advantage of heating the coils from the inside 
out, and is also a reliable test of all connections. Any 
poor joints will ummediately show up, and if present 
can be corrected at much lower cost than after im- 
pregnating or dipping. A simple test made while cur- 
rent is flowing provides a quick check of pole connec- 
tions. If any turns are open or shorted this also shows 
up quickly by measuring the current in each leg while 
the test is being made. 


DOUBLE TEST CUTS COSTS 


C' YMBINED preheating and testing operation saves 
money by making sure that any corrections 
needed are made before stators and rotors are impreg- 
nated. If windings stand full insulation test before 
impregnating, they will go through final test without 
a hitch. This saves time on rush jobs and the double 
test assures customers that they are receiving a quality 
rebuilding job. 

Installation of an impregnating system requires a 
large investment in equipment and varnish, and the 
men must be trained for the work. Not all types of 
motors can be impregnated. Coils that are to be 
wrapped with oiled muslin should be impregnated after 
they are formed and dry taped. Then the coils can be 
completed and inserted and the completed job impreg- 
nated. Otherwise the oil muslin will seal the solvent 
inside and the result would be a wet winding. There 
are other things also that must be learned, but, any 
well-equipped shop can readily turn out a good impreg- 
nating job with proper equipment. 


PREHEATING before imprea- 

nation is done by passing a 

heavy current through the 

windings, which also tests coils 
and connections. 
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In spite of much “head- shaking 
and criticism”... they “have not had 
one complaint’... with their new 
porcelain enamel tops. 

* e s 
Porcelain enamel has a variety of 
merits. For some it cuts production 


Technical Research Section 
EDUCATIONAL BUREAU 


PORCELAIN ENAMEL INSTITUTE, Inc. 
612 North Michigan Avenue ° 





\ony 
4s Po ay 1°ECI "y ; 


ru 
Nery gnRODD Le 


costs; for others it boosts sales. Still 
others want it because porcelain 
enamel is non-absorbent—can be 
acid resisting—withstands abra- 
sion, corrosion—is glass-hard — is 
colorful. 

What is your finish problem? 


Chicago, Illinois 


Ce eee 


Satsalh 


Gaui 





POT 


COOPERATING FIRMS 
RENDERING PORCELAIN 
ENAMEL SERVICE 


CALIFORNIA 
U. S. Porcelain Enamel Co. 
4635 E. 52nd St., Los Angeles 
ILLINOIS 
Chicago Vitreous Enamel 
Product Co. 
1427 S. 55th Ct., Cicero 
Porcelain Enamel Division 
Benjamin Elec. Mfg. Co. 
Des Plaines 
INDIANA 


Ingram-Richardson Mfg. Co. 
of Indiana, Frankfort 


Vitreous Steel Products Co. 
Nappanee 
KENTUCKY 
Porcelain Metals Corp. of 
Louisville 
1414 S. 13th St., Louisville 
MISSOURI 
Day-Brite Reflector Co. 
5401 Bulwer Ave., St. Louis 
NEW YORK 


Porcelain Metals, Inc. 
28-20 Borden Ave. | 
Long Island 


OHIO 


Enamel Products Co. 
Eddy Road & Taft Ave. 
Cleveland 


Davidson Enamel Products, 
Inc., Lima 


Toledo Porcelain Enamel 
Products Co. 
2275 Smead Ave., Toledo | 
PENNSYLVANIA 


Ingram-Richardson Mfg. Co. 
Beaver Falls 


Beaver Enameling Company 
Ellwood City 
fy Erie Enameling Company 


y Erie 


TENNESSEE 


Tennessee Enamel Mfg. Co. 
Nashville 


ete es Me ct ee 
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WHERE TO GET 
MOTORS FOR DESIGNED-IN USE 


MANUFACTURERS 


OF PRINCIPAL TYPES 


SIZES AND FORMS 


THEY PROVIDE 


OF MOTORS AND 








Alliance Mfg. Co. 


» Alliance Ohio 
































2 6 C4 I 
Oil-less Bearings 
Allis Co., Louis..... §910 D 1213 A 
Milwaukee, Wis.... ote ; §910E 1213 B 
Ball, Ring & Bronze B. on all 1 8§910F 12 13 ¢ 
Allis-Chalmers Mfg. Co. 8910D 1213 A 
Milwaukee, Wis... 8 9 1 B 
Ball and Ring B. on all seit F8 9 10 11 12 13 ¢ 
s 9 10 12 I 
Armor Electric Mfg. Co.... 8 10 I2ZDA 
1020 Holland, Erie, Pa ; — S 10 1 I B 
Ball, Roller & Ring B. on all & 10 12 F (¢ 
MONOOE TUOUNII E525 oso sn pce x 2s 6 ‘ D 12:13 B 
4300 Duncan Ave., St. Louis, Mo... i23 6 8 9 F 12 13 
Ball & Bronze B. on 1, 2, 3, 6, 12, 13 3 8 9 12 13-1 
Barber-Colman Co., Rockford, Ill..... 5 6 FEC BA 
Oil- ‘less B. on 6 ; 
Bartlett & Go. S..L.,... ; 5 A 
806 W. Washin icago, III 
Bendix Marine Products Co.. B 
754 Lexington Ave., Bri ooklyn, N.Y 
Black & Decker Elec. Co., Kent,0:. ... 4 \ 
3all and Bronze on L264. 6.9. : _ 4 8 9 ( B 
_ Oil- less B. on 1, 2, 4, 6, 8,9 i. 2 4 6 gs 9 F E D 
Bodine Electric Co.... ; 1 456 & 9 \ 
2256 W. Ohio, Chicago 1 2 456 8 9 F B 
_ Ball and Bronze B 4 G 
Brown-Brockmeyer Co. 3 E 1213 A 
1000 Smithville Road, Dayton, Ohio.. 3 F 1213:5 
1 > 19' 43% 
& 12 13 D 
Burke Electric Co... 10111213 A 
12th & ¢ ranberry, “ry Pa. a 1 34 Cs 9 10 11 12 13 B 
Ball & Babbitt, 9. 10, 11, 12, 13. 1 5 E8 9 10 11 12 13 D 
Bronze B. « nm 8, 9 , 10, 11 1 3 8 9 10 12 13 F 
Canatsey Electric Mfg. Co. kwon, me 6 C 
620 Wyandotte, Kansas City, Mo. i 2 6 F 
Cedarburg Mfg. Co., Cedarburg, Wis... 8 i2F DB 
Ball Bearings.......... x © 
Century Electric Co....... 2:3. 3 8910C 1213 A 
1806 Pine, St. Louis, Mo. ‘ i 2:3 5 6 8 9 10 12 13 B 
Ball B. on 1, 2, 3, 8, 9, 10, 12, 13 3 8 9 10 12 13 D 
Ring B. on 1, 3, 8, 9, 10, 12, 13 3 8 9 10 Ass 
__Bronze B. and Wool Yarn... 5 as ae 8910 1213 F 
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HOW TO USE THE TABLE 


If you want to know who manufactures Split Phase motors, the 
corresponding number in the key is 2, you will find that every manu- 
facturer in the table, with a 2 or a column of 2’s to the right of his 
name, offers such equipment. To find the forms he makes, see what 
letters in the right-hand column, A, B, C, etc., line up with 2’s. 
Bearings specifications are listed under each manufacturer's name, for 
each type of motor. 


KEY 
TO TYPE AND SIZE 


—Frac. to 2 hp.— 


TO FORM 


8 Polyphase A Speed Reducer 


1 Condenser 9 Direct Current Built-in 

; a ‘serge 4 B Totally Enclosed 
— inate neal —Over 2 hp.— C Semi-Enclosed 

4 Universal 10 Wound Rotor D Splash Proof 

5 Synchronous 11 Synchronous E Fan Cooled 

6 Shaded Pole 12 Squirrel Cage F Vertical 

7 Clutch 13 Direct Current G Governor-Control 


Cleveland Electric Motor Co. 

































































l 8 10 12 DA 

5213 Chester Ave., Cleveland, O. 1 8 10 i2: Ee. 8 
Ball and Bronze on all 1 8 10 2 © 

Continental Electric Co...... 3 8910 D 1213 A 

323 Ferry, Newark, N. J........... 3 8910E 12 13 B 
Ball B. on 8, 9, 10, 12, 13 3 $9 10 F 12:13 C 

Crise Electric Mfg. Co. 6 B A 

Mt. Vern yn, Ohio a + 

Crocker- Wheeler Elec. Mie. Co. 1 8910 D 1213 A 

Ampere, N. 1 8910E 1213 B 
Ball, Roller and Ring B.. ‘ 1 F 8 9 10 11 12 13 

Delco Appliance Div.,General Motors 4 6 E B 
Sales Corp., Rochester, N.Y. 4 6 F C 
Ba il and Composition B. on all : 6 D 

Delco Products Div., General Motors... 

Corp., Dayton, Ohio. . 3 1213 A 
Ball B. on 2, 3, 8, 9, 12 a 8 12E B 
Bronze B. on 1, 2, 3, 6, 8, 9, 12, 13. a 3s 6 8 9 12 13 
Wick B. on 1, 2, 3, 6, 8,9.... : 
Ring B. on 12, 13 2 F 

Dieh! Mfg. Co., Elizabethport, N. J.. [334 6 8 9 10 12 13 B 
Ball & Waste B. on all i228 678910 12 13 ¢ 
Roll. B. on 3, 8, 9, 12, 13 1234 678910 2 ts. D 
Ring B. on 1, 3, 6, 8, 12, 13 8 9 1213 E 
Wick B. on 4,6... 1234 6 8 9 12:13 ¥ 

12 A 
4 G 

Dumore Co., Dept. ro7-H.........0.-:. 4 9 FeEeA 

Racine, Wis ai See ory 4 9 E B 
eee Pree 4d _G 

Electric Machinery Mfg. Co. ND Ee & 

1 331 Tyler, Minneapolis, Minn. 11 F ( 

Electric Motor wileeit Rireriaatel aes 4 6 9 E 13 A 

CRE, We i. oini.5s a a rreias wua ae ee 4 6 9 k 13 B 
Ball, Semi-Oil-less & Wick B. on 4 1 6 9 G 13 ( 

Electric Products Co........... Ds 9 10 11 12 13 B 
725 Clarkstone Rd., ¢ ‘leveland, c ES 9 10 42 32 t3 ¢ 
Ball, Bronze & Ring B. on all 

Electric Specialty Co., 213 South St. 123456D8 9 10 11 1213 A 

Stamford, Conn. [234856 89 10 11 12 13 B 
Ball and Wick B. on all. 123456F 8 9 10 11 12 13 C 
Waste B. on 1, 2, 3, 4, 5, 6, 8, 9. 345 8 9 10 11 12 13 E 

4 9 13 G 

Electro Dynamic Works.............. 8 9 10 1213 A 

3ayonne, N. J. ; a 8 9 10 12 13 B 
te ee a Eb ae eee 8 9 10 1213 C 
Re Hi. B: on 10, 12, 13..... 8 9 10 F 12 13 D 
Bronze B. on 13 9 10 2:33 5 

Elliott Co., arene, Pa... ey E 10 11 2.23: C 
Ball and Babbitt Bez arings | onall..... F 10 11 12 13 D 

Emerson Electric Mfg. Co. 2 §6 89 A 

St. Louis, Mo. ‘ ss £25626 8 9 10 12 13 B 
Ball: 3B. ont, 2.3.5.6, 8, 9.22.15 i223 4356 8 9 I 2:13 C 
Bronze Bearings on all... 

Fairbanks, Morse & Co............... 8 9 12-432 

900 S. Wabash Ave., Chicago, Ill... 8 12 B 
Ball B. onall.... ; 1 8 9 10 F 12 13 ¢ 
Sleeve B. on 1, 3, 8, 9, 11, 12 8 9 10 12. 33 D 

8 9 10 11 12 13 E 

Fidelity Electric Co. : 8 5 13 B 

331 N. Arch, Lanca ster, Pascale <staaes 234 8 10 FP 2 3 < 
Ball, Waste & Wick B. on all. 22 8 D 

Forbes & Myers SO ee re 1 5 8 1112 B ¢ 
72 Union, Worcester, Mass. ia 5 8 14:42: 2 
Ball or other Bearings as specified. . 

General ——_ Oe eee £23456. 89 1001 12:13 6 

Schenectady, 123456789 10 11 1233 5 
Ball. B. on a ; te oe 234567869 10 11 12% ¢ 
Bronze B. on 1, 2, 4, 68.9.... 12SS4SECTES Wii is VB 
Ring B. on 8, 10, 11) 12 43 piso ckth 1 3 8910111213 E 
Waste B. on 1, 2, 3, 4, SE 0.:5« RSS 6 $9 10 11 12°33 F 
Babbitt, 1, 2, 3, 8, 9, 10.14, 12, 13... G 

(Continued bp. 78) 
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DELCO 


APPLIANCE 


These “‘special duty’’ universal motors are 
important items in the extensive Delco Appli- 
ance line. Built for service requiring the 
utmost in ruggedness and dependability, the 
new models embody: advanced design—ex- 
pert material selection—the latest in manu- 
facturing equipment and methods—rigid 
inspection at every step of the work. 

Delco Appliance universal motors are used 
in a wide variety of services, including bus 


1/10TH H.P. MOTORS, in: 
12 V.—32 V. & 110 V. D.C. 
110 V., 25 & 60 Cycle, A.C. 
110 V. Universal A.C.—D.C. 








MOTORS 


ventilation and heating, electric tools, vac- 
uum cleaners, sirens, electric fans ... and 
hosts of other specialties. 

These motors are furnished in either ball 
bearing or sleeve bearing types, and are 
available in cradle or flange mounting. 
Speeds vary from 2500 to 5000 R.P.M. as 
required. 

Let Our Engineers Investigate Your Indi- 
vidual Needs. 


DELCO APPLIANCE DIVISION 


GENERAL MOTORS SALES CORPORATION 
ROCHESTER, N. Y. 









MOTORS FOR DESIGNED-IN USE 


General Industries Co 
Elyria, O} 


QOil-less and Bronze B 


Gilbert Co., A. C 
New Haven, Conn 
Hamilton Beach Co 
Racine, Wis 

Ball and Babbitt Bearings 


Hansen Mig. ne Princeton, Ir 


Babbitt Bez igs 


Harnischfe ger Corp. 
4400 W. National Ave., Milwaukee 
Sleeve or Anti-Friction B. or 


Haydon Mfg. Co. Inc. 
Waterbury, Conn 


Heinze Electric Co., Lowell, Mass 
Oil-less B. on all 


Holtzer-Cabot Electric Co. 
125 Amory, Boston, Mass 
Ball, Bronze and Waste B. on all 


ee Electric Motors Co. 

Howell, Mich 
Bi, all and Bronze « n all 
Ring B. on 1, 2, 3, 5, 8, 10, 12 
Waste B. on 1, 2, 3,5, 8 

Ideal Electric & Mfg. Co. 

Mansfield, Ohio 
Ball, Roller, Bronze and Babbitt 

Imperial Electric Co. 

48 Ira Ave., Akron, Ohio 
Ball B. on 1, 2, 8, 9, 10, 12, 13 
Bronze B. on 1, 2, 8, 9, 10, 12, 13 
Roll. B. on 10, 12, 13 


Janette Mfg. Co. 
$56 W. Monroe, Chi¢ : 
Ball and Bronze B. on all 
Ker idric k & Day ivis Co. 
Lebanon, N. H 
all, Bronze, Oil-less and Wick 
Kimble Electric Co. 
2011 W. Hastings, Chi 


icago, Ill... 


Ball Bearings on all 


Kingston-Conley Electric Co. 
North Plainfield, N. J 
Ball or Bronze B. on all 


Nh 


NAS 





Lee Engie & Mfz. Co. 
2023 W. Wisconsin Ave. 
Milwaukee, Wi is 


Leland Electric Co., Dayton, O| 
Ball, Bronze or WW iste B 


Lincoln Electric Co. 
12818 Coit Road, Cleveland, © 
Ball and Ring Bearings 


Mars athon Electric —e Corp. 
$2 Island, Wai \W 
Ball and Br nze B 


Marble-Card Electric Co 
Gi tone, Mi 
Ball Bearings 


Master meoctrte Co. 
Dayton, Ohio... 
Ball, B eet and Wick 


Minneapolis-Honeywell Regulator Co 
Brown Instrument Co. Div. 





4466 Wayne Ave., Philadelphia, Pa Westinghouse Electric & none mh : 1 2 3 4 : 3 9 - 
Bronze Bearings East Pittsburgh, Pa....... ; 12 3 45 ) { 
. : ale Oe BMA. css asvicsadacassas 123 445 9 13 
r& Babbitt, 10, 11, 12, 13.. ; 5 < 
Ohio Electric Mfg. Co... —— oe 2? 3.4.5 6.79.9 1 3 5 9 13 
5905 Maurice Ave., Cleveland, Oh Waste B. 1, 2, 3, 4, 5, 6, 7, 8, 9.. 123456789 13 
Ball B. on 1, 2, 5, 8,9 4 
Sleeve B. on 1, 2, 5, 6, 8,9 
easter 7 Woods Machine Co., S.A.,... 
Peerless Electric Co. 27 Damrell, Boston, Mass. 
W irren, Ohi Ball B. on 12... 
Ball B. on 1, 2, 3, 8, 9, 12, 13 ai 
Waste B. on 1, 2, 3, 4, 5, 6, 8, 9 Yates-American Machine Co.,. 
Ring | n 12, 13 Beloit, Wis. : 
. Ball, Bronze and Ring B............ 
Pioneer Gen-E-Motor Corp. ‘ y : z . : 
Dept. No. E-3H, 466 W. Superior, Zobell Elec. Motor Co., Sav ed wee 89 2%: 
Chicago, Il a 94 South Ave., Garwood, N.J......... 8 9 10 2 
1, Roller, Bronze, Oil-less & Wick Ball & Bronze B. on all ; 
eS 


Nw 





Redmond Co., A. G., 1119 Stewart Ave., 


Flint, Mich... 

Oil-less Bearings.... 
Reliance Eiec. & Engrg. Co., 
1088 Ivanhoe Road, Cleveland, O. 


Ball, Roller, Bronze, Ring & Waste a 


Re nile Electric Co., ; ; 

2650 W. Congress, Chicago, Ill 
Bronze , Waste and Wick k 

Russell E'e ectric Co. J : 

340 W, Huron, Chicago, II. 
Oil-less Bearings 


Robbins & Myers, Inc., 


r j 
Springfield, O. 


Ball, Bronze, Ring, Waste > and Wick 





Signal Electric Mfg. Co.. 
Menominee, Mich. 
Bronze, Oil-less A. ia 


Smith Mfe. Co., a 
Rochester, N. Y 
Oil-less Be arings. . 


Speed Way Mfg. Co., ; 
1828 S. 52nd Ave., Cicero, Ill. 
Oil- less -* -» Ball B. optional 
Star Electric Motor Co. 
Bloomfield, N. J.... 
Ball and Was te... 





Sterling Electric ee inc. ‘ 

Telegraph Road, Los Angeles, Calif. 
Ball & Sleeve B. on all. 

Stow Mfg. Co.,... 

443 State, Binghamton i, IN. Ws 
Bias SISO VO Tis 5) uck 6.0.5.0 44000000 


Sundt Engineering Co.,............... 
4252 Lincoln Ave., Chicago, Ill........ 


Oil-less Bearin 


Sturtevant Co., B. F.,.... 
Hyde Park, Mass........ 
Ball and Bronze B. on all 





Sunlight Electrical Co. a aiatars 
330 Dana Ave., Warren, Ohio.. 


Ball, Bronze and Oil-less B.. oe a hues 


| sb fe 


on 


nan 


| 00 06 o¢ 





tw | 





U. S. Electrical Motors, Inc., 


200 E. Slauson Ave., Los Angeles, Calif. 
Ball ant Bapiitt Bis csc ce ses sevess 


Valley Electric Corp.,.......... 
4221 Forest Park Blvd., St. Louis.. 
Ball Bearings on all 


Victor Sieetie Products, Inc.. 


712 Reading Koad, Cincinnati, Ohio. me 


Bronze Bearings (impregnated 





Wagner Electric Corp.,. a 


ip iy 1outh Ave., St. Louis, Mo. 


all, Babbitt an 1 Wool Yarn on all 
B ronze B. on 8, 10, 12 


Ring B. | on 3, 10, 11, 12 pe ckenkans 


Walter Electric — Co., 
215 Cumberland, Norfolk, Va. 
Ball and Roller Bearings. . 


Warren Telechron Co., 
Ashland, Mass...... 


Wesche Electric Co., ‘B. A. 
1622 Vine, Cincinnati, Ohio 








Ball and Bronze Bu... csccccesecccs - 


Ge 
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& 9 


9 
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2 9 
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‘TIRVINGTON 
INSULATION™ 


we use Irvington 
Seamless Bias 
Tape in our 
motor repairs : A 

5 














“Our motor 
maintenance 
costs are consid- 
erably lower 
this year - 
What's the,» 
reason: 


and they stand 
up longer 











IRVINGTON 
INSULATION 





RED LINED CORE 


Irvington Standard Seamless Bias costs no more than the old style with 
sewed seams, and may be wound continuously by hand or taping machines. 


High dielectric strengths, high tearing and tensil strengths plus remarkably 
long life —make it truly the most economical insulation for use by Electrical 
manufacturers — repair shops and maintenance departments. 


gine ORLo 






Write today for samples and prices 


IRVINGTON VARNISH & INSULATOR CO. 


IRVINGTON, NEW JERSEY, U.S.A. Eat, 1905 





VARNISHED CAMBRIC @ VARNISHED CAMBRIC TAPES’ e@ IRV-O-SLOT @ VARNISHED CANVAS 
VARNISHED SILK * FLEXIBLE VARNISHED TUBING ® VARNISHES AND COMPOUNDS 
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~“°" CONTROL DEVICES 











FOR DESIGNED-IN USE 





ur nd Water Systems—Domestic and Industrial Electric Heat Applicances, Ranges, Oven 
1cubator X { Alarm and r Ur et 
Contr . C t t c column in ch th IPF r, thus 
A ae Floa ot K—Damper Motor N—Masnet Valve 
Elo tetas ab Aercury L—Motor Valve O—Thrustor Valve 
( ssu scuun f Relay-Magneti actor — M olenoid Valve P—Electro-Thermal Valve 
PECIAL AI A ir b J in 3 s: q—Oil Bi 9as Burners; s—Process Equipment; u—Unit Air Heaters; v—Machine Tools, 
x C.3Ww r q na et x draulic; y—Electronic. _ 
. r handlina specific elements, nu 3! indicates the latter, as follows: 1—Ajir; 2—Gas; 3—Liquid (fuel-oil, water, brine, etc.)) 4—Steam 
ACIUATING || ACIUATED | = | ACTUATING || ACTUATED 
A BIC DEFGH|| Jt MN ABIC DEFGHI}JK} LMNOP 
A o-] Laborator 2920 8. \ Emerson Electric Mfg. Co., St. Louis, Mo E 


Alco Valve Co., Inc., 2628 Big Bend Blvd 


Allen-Bradley Co., 1309 8. First 
Milwaukee, Wis CD EFG 


Almo Mfg. Co., 475 Washington, Newark, N.J H 


American Automatic Elec. Sales Co 
1019 W. Van Buren St., Chicago, | H 


American Instrument Co., 8010 Georgia Ave 


Silver Spring, Md \ 


American Moistening Co., 260 W. Exchang 
| Pe B 


Providence, R 


Anderson Co., C. J., 212 W. Austin Ave 


Chicago, | 


Arrow-Hart & Hegeman Electric Co 
Hartford, Con: D G 


Automatic Products Co., 121 N. Broadw 
Milwaukee, Wis AB D | 


Automatic Specialties Co., Fifth & Perry St 
Dayton, Ohio ( 


Automatic Switch Co., 154 Grand 


New York, N. Y. 


Automatic Temperature Control Co 


34 E. Logan, Philadelphia, Pa. \ I 


Burber-Colman Co., Rockford, I AB E I 
Bender Warrick Corp., 131 Pierce D 
Ave., Birmingham, Mich. w 


Bendix Marine Products Co., 
754 Lexington Ave., Brooklyn, N. Y 


Bishop & Babeock Mfg. Co., 4901 Hamiltor 
Ave., N E., Cleveland, Ohio A C.D 


Bock Oil Burner Corp., Madison, Wi 
sristol Co., Waterbury, Conn 


Burling Instrument Co., 241 Springfield Ave 
Newark, N. J 


Clark Controller Co., 1146 E. 152nd St., 


Cleveland, Ohio D F 
Columbia Burner Co., Toledo, Ohio G 
Continental Electric Co., Geneva, I H 
Controlograph Co., 380 Canal, New York H 


Cook Electric Co., 2700 Southport Ave., 


Chicago, I A 


Cutler-Hammer, Inc., 1264 St. Paul Ave 
Milwaukee, Wi AB CDy 


Ermstat Co., 1825 Wylie, Philadelphia, Pa. \ 
w 
Euclid Electric & Mfg. Co., 
Chardon Road, Euclid, Ohio I 
Fink, Fred W 


961 S. Fair Oaks Ave 


Fisher Governor Co., 


Marsha 


, Pasadena, Calif. M 


town, Ia. D 


Foxboro Co., Foxboro, Mass. B}C D EFG 
Friez & Sons, Inc., Julien P., Baltimore, Md. | |A B EF JK' L M 
Fulton Sylphon Co., Knoxville, Tenn. 


G-M Laboratories, Inc., 1731-A Belmont Ave., 
Chicago, III. J 


General Controls Co., 1370 Harrison. 12 
San Francisco, Calif. ; A 4M 
123 

General Electric Co., Schenectady, N. Y \ CD EF vy Jy L 4M 


General Electric Vapor Lamp Co., 


887 Adams, Hoboken, N H 


General Fittings Co., 100 Baker, 
Providence, R. I \ 


General Sales & Products Corp., 


45 Mohawk, Cohoes, N. ¥ M 
Gleason-Avery, Inc., 27 Clark, Auburn, N. Y. || A JK 


Grinnell Co., Donald & Pryor Sts 


Providence, R. I F 


Guardian Electrie Mfg. Co., 


1627 W. Wa 


nut, Chicago, Ill 


H-B Instrument Co., 2518 N. Broad, 


Philadelphia 


Hart Mfg. Co., 


paiiews 


Hartford, Conn. 


Hunt & Son, C. B., Salem, Ohio IM 
Hynes Electric Heating Co., 240 Cherry, B 
Philadelphia, Pa. u 


Industrial Instrument Co., 
96 E. Miller Ave., Akron, Ohio F 


Jefferson Electric Co., Bellwood, Ill. H 


Kurman Electric Co., 241 Lafayette, 
New York, N. Y... J 


Lammert & Mann Co., 219 N. Wood, 3 
Chicago, Ill. ; 4N 


Leach Relay Co., 5915 Avalon Blvd., J 
Los Angeles, Calif. y 


Leeds & Northrup Co., 4901 Stenton Ave., 
Philade phia, Pa. CD J L 


Leland Electric Co., Dayton, Ohio. . EF H 


Lindberg Engineering Co., 221 Union 


Park Ct., Chicago, Ill.......... A Hs | J 


Loesser Engir 


Newark, N. J. 





MeCorkle Co., D. H., Sixth & Bancroft Way, 
Berkeley, Calif. A E 23P 


McDonnell & Miller, Wrigley Bldg., 
Chicago, Il D 


Machlett & Son, E., 220 E. 23rd St., 


‘New York, N. ¥ H 


itrol Valve Corp 


, 52 Beekman, 123 


Ne Ww York 


Mercoid Corp 


Me 


4201 Belmont Ave 


, 2703 E. Atwater, 
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AND STILL GOING STRONG! 











“For over five years,” said this manufacturer, “we have 
used General Electric KON-NEC-TORS. We have had 
such good service from them that I feel they have been 
giving our displays a record for dependability. We like 
to send displays out as nearly fool-proof as possible. 

“General Electric KON-NEC-TORS have proved them- 
selves to be unaffected by millions upon millions of 
makes and breaks of current. One unit we used for 
demonstration has been running steadily twenty-four 


hours a day without interruption for five years. It 


completes a cycle every second, and a total of 
157,680,000 contacts and breaks over that period. It’s 
still going strong!” 

Service without failure is one of the outstanding 
features of KON-NEC-TORS. They are fool-proof and 
wear-proof . . . require no maintenance .. . are easily 
adapted to use where the utmost reliability, quiet 
operation or long life are requisites. For full details 
address the General Electric Vapor Lamp Company, 


887 Adams Street, Hoboken, N. J. 


GENERAL @ ELECTRIC 


VAPOR LAMP COMPANY 








es CONTROL DEVICES FOR DESIGNED-IN USE 


ACTUATING || ~ ACTUATED _ 
ABICD EFGH || JKi|LMNOP 
Meyer Lloyd Co., 140 Harding Rd., 


Springfield, Ohio. . a alalaeie et 


Midget Thermostat Inc. 
110 Washington Pl., New York s A 


Milwaukee Gas Specialty Co., Milwaukee, Wis. oF 


Minneapolis-Honeywell Regulator Co., 
Brown Instrument Co. Div., 


4466 Wayne Ave., Philadelphia, Pa. AB\C D EFG Hil JK . of P 
Myers E gee Equipment Co., 
. Pine Blvd., St. Louis, Mo. 
encase Simin esner tonya pS D H 
Oilgear Co., 1301 W. Bruce, Milwaukee, Wis Evx »M 
Paragon Electric Co., 1775 Old Colony Bldg., 

Chicago, Ill. ; F 
Partlow Corp., 2 Campion Road, 

New Hartford, N. Y. A 

PayneFurnace&SupplyCo.,BeverlyHills,Calif || A F aN 
Penberthy Injector Co., 1242 Holden Ave., 

Detroit, Mich. : IL 
Penn Electric Switch Co., Goshen, Ind. ABI\C D EFG J OL 
Perfex Controls Co., Milwaukee, Wis. Cc 
Philadelphia Gear Works, Erie & G Sts., 

Philadelphia, Pa. c 
Powell Co., Wm., Draper & Coombs Sts., M 

Cincinnati, Ohio y 
Powers Regulator Co., 2739 Greenview Ave., 

Chicago, Ill... A 
Powrex Switch Co., 190 Willow, 

Waltham, Mass. H 
Precision Thermometer & Instrument Co., 

1434 Brandywine, Philadelphia, Pa... 4 J 
Production Instrument Co., 

1319 S. Wabash Ave., Chicago, Ill... . E 
Yanco, Inc., Columbus, Ohio 4 
ted Seal Controller Co., 

1024 S. Fifth, Milwaukee, Wis... ; Cc 
Refrigerating Specialties Co., 714 South 93 

Sacramento Blvd., Chicago, III M 
Reisner Mfg. Co., W. H., Hagerstown, Md F 
Rhodes, Inc., M. H., Rockefeller Center, 

New York, N. Y. 7 J 

Robertshaw Thermostat Co., Secanneel Pa|| A 

Ross Operating Valve Co., 6488 Epworth 

Blvd., Detroit, Mich... . . . : : 1M 

Ruggles-Klingemann Mfg. Co., Salem, Mass C.D G Ki L M NO 


MOTOR CONTROLLERS 


Alternating current types of motor controllers are indicated in the accompanying table by the classification 
S—Saquirrel Cage 


column in which they appear, thus, 
5—Across-the-Line 8—Tumbler or Push Button F—Face Plate 








ACTUATING || ACTUATED | 
ABCD EFGH| IPF] tC MNOP 


Russell Electric Co., 340 W. Huron, 


RNIN, Blas 25c0 akan cecks euntweac cane AB D EF JK) M 
Shallcross Controls, Inc., 121 N. Broadway, 
Milwaukee, Wis... . Sattar CDE K} L 
Shand & Jurs Co., Berkeley, Calif.......... D H 
Sigma Instruments, Inc., 
388 Trapelo Road, Belmont, Mass... .... J 
Square D Co., 6060 Rivard, Detroit, Mich. CD J 
Spencer Thermostat Co., 34 Forest, C EFG : 
Attleboro, Mass. aa ie me eee. I 
Stat-Amatic Instrument & Appliance Co., 
Hartford, Conn... oes 4L 
Supreme Electric Products Co., l2 
Rochester, N. Y. eps ge hd ATA 3M 
Tagliabue Mfg. Co., C. J., Park & Nostrand : : 
Aves., Brooklyn, N. Y.... : A |CDEFG H 
Thermador Electrical Mfg. Co., 2821 E. 
Pico, Los Angeles, Calif.......... ' A 
Thompson Clock Co., H. C., Bristol, Conn.. 
Tork Clock Co., Inc., 31 South St., . 
Mt. Vernon, N. Y............ +6. a F 
Trumbull Electric Mfg. Co., Plainville, Conn. J 
Ulanet Co., George, 88 E. Kinney 
Newark, N. J. Sa lesiae ea 
United Electric Controls Co., 69 A St., : : 
Boston, Mass.......... Seccedasta . [orm G 
Vickers, Inc., 1400 Giana an Blvd. & Ev 
Detroit, Mich...... aide eee C x M 
Walser Automatic Timer Co., ; 
Graybar Bldg. New York, N. Y......... F 
Ward Leonard Electric Co., 34 South St., 
Mt. Vernon, N. Y....... Bi arvigaeiete F H)) J 
Water Level Controls Co., 765 Hz anodes ” 
PVG 5 Oe RN, MOMs 55.60 ne saaeas eens D GH 
Westinghouse Electric & Mfg. Co., . 123 
East Pittsburgh, Pa.................... A |CDE J 4M 
Weston Electrical Instrument Corp., J 
582 Frelinghuysen Ave., Newark, N. J.... y 
White Mfg. Co., 2362 University Ave., 
St. Paul, Minn.. roe fe wdc K 
Wilbin Instrume nt C orp., 40 E. 34th St., 
New York, N. Y. A K| L OP 
Wilcolator Co., 17 Nev: ada, Sens wh N. J. A 


Direct current motor controls are indicated by lower case 
letters; d-drum, f-face plate; also the following: st 
a—across-the-line m—remote control w—limit 























T—Slip Ring c—counter-E.M.F. o—reversing y—tumbler or push 
6—Auto-Transformer 9—Capacitor L—Multi-Speed V—Synchronous h—machine tool p—rheostat button 
7—Resistance D—Drum R—Single Phase -_ Semi- Automatic j—non-reversing 
pail MOTOR CONTROLLERS tk MOTOR CONTROLLERS 

STARTERS SPEED RE< GULATORS | Euclid Electric & Mfg. Co., oj) «dy | | 
a O | Chardon Road, Euclid, Ohio. ...... 5 7 DI|RST |} DL 
= O i in = I i] 
= = < av < Furnas Electric Co., oj d 1} 
$s [2 3 Oe 1 S | 3 West Alllis, Wis... ............04. D) H | DL 9 
A AS il eee: ‘ || 
O gs: < ine. O | < General Electric Co., a chom| | fojy || | Boia 
5 = > 25 } 5 | > ROINOOURTEY, IN Kose is ieias'as'vs'sis 56 w7|X| 6 8D)|R ST V| 5L 7L| DFL 9 
—— ee i pest i ———_ | General Radio Co., | || p 
65 7|xX\¢ ry 7 “BD]] 7k S T Vil 5 7 . 9 Canmmiratge, Maas, .....'.0:6is.0<s0005 ia i 
Allen-Bradley Co., . aymowy ahjmoy Hardwick Hindle. T | fhpj 
1309 S. First, Milwaukee, Wis..... 5 ¢ 7;X16 7 8D)| RSTV{! 5L 7L DFL ardwick,tindile, inc., | rg 
a nen ee he aa | , 140 Pennington, Newark, N. J...... | | ie 
Allis-Chalmers Mfg. Co., ahmo ahjy nm ; ‘ | re 
Condit Works, Boston, Mass.......|| 5 6 xl6 8 STV Leland Electric Co., Dayton, Ohio....|| 5 ||R STV) 
Lincoln Elec. Co., 12818 Coit Road, \| i 
Arrow-Hart & Hegeman Electric Co., ||ajmoy y Cleveland, Ghi6. 6 6 6isécicccccccs 56 7 i § Vi 
ER .. ccctcastenued 5 8 5L é | ] 
Monitor Controller Co., a homw| | | 
Automatic Switch Co. . 51S. Gay, Baltimore, Md......... 7x 8 R ST V|| SL 7L 
154 Grand, New York, N. Y...... 5 RS — . ca : | 
National Electric Controller Co., | fhpj 
Century Electric Co., 1806 Pine, a chom foj y dfhp 5309 Ravenswood Ave., Chicago, Ill. T 1} F 9 
St. Louis, Mo. cae Reks Waleed 56 w7|X! 6 8D)|R ST 5L 7L| DFL 9 | Ohmite Mfg. Co | | : 
4835 Flournoy, Chicago, IIl.. | | T |i fhpj 
Clark Controller Co., omw f f a F9 
1146 E. 152nd St., Cleveland, Ohio 5 6 7X 78 ST V\| 5L 7L} DF Roller-Smith Co., 2140 Woolworth a 1} 
Bag, NOW TOE, Ne Vio... cece 56 7X/ 6 RSTV| 
Cleveland Electric Motor Co., dh Rowan Controller Co., 2313 H a edom 1] | 
213 Chester Ave., Cleveland, Ohio ) ST »L ee EIS 00 SOLe SEMERE- "7 
5 ere nn I I DI wood Ave., Baltimore, Md........ 5 wi ‘ RSTYV| . 
Colt’s Patent Fire Arms wed Co., amo y Schaefer Bros. Co | | \| 1| 
Hartford, Conn........ veel] 5 8 1059 W. 11th St., Chicago, Ill... y || ST | DF 
Cutler-Hammer, Inc., a chom foj y dfhp Square D Company, 710 S. Third a mo, | | 
1264 St. Paul Ave., Milwaukee, Wis.| 56 w7)/X' 6 8D)|RSTV/|5L7L) DFL 9 Milwaukee, Wis................. 5 7 | 6 8 || RST | 5L 7L FL 
Dunn, Inc., Struthers, a y Trumbull Electric Mfg. Co., k j 
138 N. Juniper, Philadelphia, Pa 5 X 8 R Plainville, Conn.. . aac w ames 3 a X °° RST | ™ 
Electric Controller & Mfg. Co., a homw fo dfhp Ward Leonard Electric Co., || achjmowy afhjoy || | fhj 
2700 E. 79th St., Cleveland, Ohio ) 5 6 7; 16 D|RSTV)/|5L7L| DF 9 34 South St., Mt. Vernon, N. Y.... 5 6 7|X| 6 4 8 RST ] 5L 7L 1PL79 
Electric mes Mfg. Co., Westinghouse Electric & Mfg. Co., acjdhom f j 
14th Ave., N.E., Minneapolis, Minn §6 7\X East Pittsburgh, Pa............... 5 . a X 3 $D| RST VI'5L 7L DEL y 
82 
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For Cost-Mind- 
ed Engineers. 


Refrigerator con- 


Saves 25% 
on Contact 


Costs. Alloy 
No. ©. offers 








trols are one of the 





many applications many users of platinum-irid- 





where money is saved through ium an opportunity to cut 







' 


Inlay and Overlay. Precious costs without sacrificing per- 







metal reduced to a minimum. formance. Hard—resists ox- 






Permanent bond between no- idation— practically elimin- 


ble and base metal. ates “pitting” and “coning.” 


es 


Quality. \\ |L- 
CO Platinum- 


Iridiumecontacts 





Most Widely 
Used. Silver 


rivets are the 





are suitable for most widely 


used contact 
material. Like all WILCO con- 


tact points, silver rivet  pro- 


heating pads. in- 
struments and scores of other 
devices. Like all WILCO con- 


tacts, backed by 22 years’ ex- duction is constantly checked 










perience in developing and for quality and uniformity 






perfecting contact materials. to assure satisfaction. 







Special Mater- 
ial for Special 
Job. WILCOLOY 


isan improved sin- 


The Aristo- 
crat of Con- 
tact Mater- 
ials. Wilco 
Alloy No. 50 is an extremely | 














tered contact: ma- 









terial primarily developed for hard, non-oxidizing material 






high speed telegraph relays. with a high melting point. 























Particularly suited to certain Used in voltage regulators 





low current, high frequency where non-changing floating | 





applic ations. contacts are required. | 





Wilco “‘Aeral- 
loy.” Faultless 
performance is ob- 


Saves Silver! 
WILCO silver 


steel laminated 





viously essential in contact points 


aircralt magnetos. 95% of all (flatorerowned) 


in diameters from 1/8” to 
1/2”, in thicknesses from 


L, 16” to a/Ok". Welded to 


your brackets—or ready for 


American aircraft) magnetos 
are equipped with Aeralloy 
contacts. (Welded to rivets 
and serews of nickel, steel 






and bronze.) 


gee 
‘ rere 


rece your own projection welding. 
oa a3 ye 





tHe H. A. WILSON CO. 


105 CHESTNUT STREET, NEWARK, N. J. - 8RANCH OFFICES: » CHICAGO, ILL., - DETROIT, MICH. 


Refiners and Workers of Platinum, Gold and Silver - Precious Metal Contacts - Wilco Thermometals (Thermostatic Bi-metals) 
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The Westinghouse SG Relay is designed to trip or close a-c. or d-c. cir- 
cuits, making possible the control of motors and other electrical appar- 
atus from a remote point. 


Although the unit is shipped with both stationary contacts arranged 
as make contacts, the two contact circuits are absolutely independent. 
In a few moments, either or both of the contacts can be reversed to 
form break contacts. 


EASY TO INSTALL 
Three screws or bolts mount the SG on any flat surface from }¥ in. to 
2 in. thick. And the entire unit occupies little more than 7 square 
inches—-an important feature when the unit is to be mounted in a 
crowded cabinet with other apparatus. 


HIGH CAPACITY CONTACTS 


Each contact will safe- 

ly carry a continuous 
current of 12 amperes, or 30 
amperes for one minute. 


The SG Relay can be supplied 
for a-c. voltages up to 575 volts, 
25, 50, and 60 cycles; for d-c. 
voltages to 600 volts. 
* ** * * 

The nearest Westinghouse me- 
ter specialist will be glad to 
answer any questions on these 
or other Westinghouse relays. 
Consult him or write for Cata- 
log Sections 41-350 and 41-366. 
Address Westinghouse Electric 
& Mfg. Company, 7-N, East 
Pittsburgh, Pa. 
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IMPORTANT NEW PUBLICATIONS 


DPPORTUNITIES 


MOTORS 


Integral sizes, direct current for long 


life in constant, adjustable and varying 
speed applications. Century Electric Co. 


\sk for 8-01. 


RESISTORS 


Fixed and variable vitreous enamelled 
power resistors rated for safe operation 
P. R. Mal- 


and permanent dependability. 


lory & Co. Ask for 8-02. 


SYNTHETIC RUBBER 


Increasing the service life of electrical 
insulation subject to oils, acids, sunlight, 
heat and other deteriorating forces. E. 
I. du Pont de Nemours and Company. 


Ask for 8-03. 


WIRING DEVICES 


New prices on easy-to-get dependable 


wiring units for built-in machine serv- 


ice. Bryant Electric Co. sk for 8-04. 


SPEED. INDICATOR 


Accurate guide to machine performance. 
Portable 
stantaneous rotating speeds. 


Biddle Co. Ask for 8-05. 


OIL SEALS 


Self-lubricated for longer life and ef- 
fective sealing under severe service. Seal 
unaffected by oil, heat, mild acids. Vic- 
tor Manufacturing & Gasket Co. Ask 
for 8-06. 


AMBER 


Why it fulfills the most exacting require- 


instruments for measuring in- 


James G. 


ments for electrical insulation. 
technical data. 


for 8-07. 


INSULATING PAPER 


All rag, high density paper for toughest 
insulating problems. John A. Manning 


Paper Co. Ask for 8-08. 


CARTON SEALING 


Handy guide to correct sealing of prod- 
ucts in corrugated fibre shipping boxes. 


Complete 


Amber Mines, Inc. Ask 


FOR THE ALERT USER OF MATERIA FINISHES, EQUIPMENT 


WO CUI i 


For better protection of finish and pre- 
venti 


ion of pilfering. Hinde & Dauch 
Paper Co. Ask for 8-09. 


PRODUCT FINISHES 


Chi 


T 
I 
enan 


-proof colored’ flexible lacquer 
iel for attractive finishes that must 
stand up under abuse. Roxalin Flexible 


Lacquer Co. Ask for 8-10. 


SPLICING CABLES 


How to make perfect joints and prevent 
failure of wiring system from insulation 
breakdown or moisture. 


Co. Ask for 8-11. 


BALL BEARINGS 


Full size drawings of all types and sizes 


The Okonite 


of ball bearings to simplify layout work. 
New Departure. Ask for 8-12. 


ELECTRIC FURNACE 


Small sturdy furnace adapted to heavy 
duty service for low cost precise heat 
treatment. Hevi Duty Electric Co. Ask 


for 8-13. 


CABLE CONNECTORS 


Complete insulation and instant discon- 
nection in smallest possible 


{ space for 
units that must 


be easily separated for 
repair or adjustment. Alden Products 


Co. Ask for 8-14. 


ATTENTION-FREE BEARINGS 


Stock sizes for prompt shipment of cast 
bronze graphited bearings for service 
where lubrication is difficult or may be 
neglected. Johnson Bronze Co. Ask 
for 8-15. 


DETACHABLE INSTRUMENTS 


Accurate, reliable, easily installed instru- 
ments that show what is taking place in 
electrical circuits of machines. West- 


inghouse Elec. & Mfg. Co. Ask for 8-16. 


LAMINATED SHIMS 


Precision adjustments at lower cost using 
a laminated brass shim that peels leaving 
a hard smooth surface. 

Co., Inc. Ask for 8-17. 


¥ 
5 


Laminated Shim 





NUMBERS WANTED 

YOUR NAME.. 

POSITION. 

COMPANY . 

ADDRESS 

PRODUCTS YOU MANUFACTURE. 


AUGUST, 1937 


These publications are 
current offerings of 
manufacturers. The 
Editor would be pleased 
to forward requests for 
copies, by qualified 
readers, to the sources. 
Fill in the coupon and 
mail it to the Editor, 
ELECTRICAL MANU- 
FACTURING, 232 
Madison Ave., New 
York, N. Y. 


AND PARTS TO KEEP 


BUILT-IN LAMPS 


\dding the sales advantage 


ag ot adequate 
a1), 


Imination to improve efficiency of ma 
line operators. Fostori 


Corp. Ask for 818. 


WELDING TIMER 


Increased production, reduced 


i 
through 


Pressed ste 


nore accurate timing for diffi- 


Perfect welds 
Welding Timer Mfg. 


I 
cult welding operations. 


with any operator. 


Inc. Ask for 8-19. 


HYDRAULIC VALVES 
Simplify machine control and increase 
operating speeds; reduce effort required 
and save operator’s time 


Machine, Inc. Ask for 8-20. 


SOLDERING IRONS 


Which type of tool to use for all type 


Jt 


Logansport 


of soldering jobs f< I faster, cheaper 
Vulcan Electric 


and stronger joints. 


Co. Ask for 8-21. 


ALUMINUM STAMPINGS 


How to reduce 


weight, increase corrosion resistance and 


improve appearance, 
cut finishing costs for parts made by 
stamping. Aluminum Goods Mfg. Co 
Ask for 8-22. 


SNAP SWITCH 


Small vapor-proof 
} 


switch operated in 
any position by a small precision move- 
built-in; pro 
tected contacts for long life. Heineken 
Machinery Corp. Ask for 8-23. 


INSULATING TAPE 


Strong, 


ment. Low cost, easily 
' 


twistless, fabric 
tape woven to insure maximum varnish 
penetration and long life insulation for 
all types of motor coils. Fibre Manufac- 
turing Co. Ask for 8-24. 


SPECIAL BOLTS 


Stronger parts made in quantities at 


non-kinking 


lower cost with cold heading machines. 
Close tolerances and good finish; special 
types to cut assembly costs. 


& Sessions Co. Ask for 8-25. 


INSULATORS 


Strong ceramic insulators that improve 
efficiency and aid in assembly of high 
frequency equipment. 


Ask for 8-26. 


GROUND OHMER 


1 


ht weight, sensitive, easily read in- 


Lamson 


Isolanite, Inc. 


Lig 
strument for accurate measurement of 
high resistance values. Simple to operate, 
direct reading. Herman H. Sticht & 
Co. Ask for 8-27. 


0 
ui 
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WHICH LAMINATED INSULATION ? 





(Continued from p. 40) 


should be a minimum between the punch and the die. 
For best punching results on punching grades, where 
the material is 34. in. thick and over, the material 
should be warmed, the amount of warming will de- 
pend on the grade and the intricacy of the punched 
part. Thin material is generally sheared into strips 
before punching. 


FEW LIMITATIONS ENCOUNTERED 


HERE are a few limitations on the use of laminated 
fibre in electrical equipment. This material will 
stand up under continuous operating temperatures of 
230 deg. F. and intermittent operation up to 300 deg. F. 
While it will support combustion if raised above the 
kindling temperature, yet it 1s not readily combustible. 
Compressibility (cold flow) is dependent on the grade 
of phenolic fibre and the temperature conditions, Grade 
“Pp” having a higher compressibility than any of the 
other grades. QOjl and organic solvents are not ab- 
sorbed by any grade. Thermal conductivity perpendic- 
ular to the lamination is in the order of 1.5 to 2.0 
B.T.U. per square foot per hour for a temperature dif- 
ference deg. F. per inch of one deg. F. across a piece 
1 in. thick, and is nearly the same for all grades. 

The particular grade chosen for an application will 
depend largely on the service conditions. Punching 
stock (Grade P) is not as satisfactory under elevated 
temperature conditions as are the other grades. On 
applications where the material is to be subjected to 
impact or mechanical fatigue, the fabric base grades 
are usually recommended, as they have a higher degree 
of resilience and impact strength. Grades X and P 
are never recommended where the application is to be 
subjected to continuous moisture or chemical condi- 
tions, as these grades of material are not intended for 
that type of service. Neither are the fabric base grades 
recommended for applications where the material is 
intended to have a high insulating value or dielectric 
strength. 


WIDE VARIETY OF APPLICATIONS 


PPLICATIONS of laminated phenolic fibre are 
probably as diversified as any other type of con- 
struction material. They range all the way from its 
use as a high voltage insulator in extremely small 
punched parts to the use of decorative table tops in 
large sheets where the insulation characteristics are of 
absolutely no importance. The automotive field makes 
extensive use of laminated phenolic products in the 
electrical generation and distribution systems. Com- 
mutator slot insulation and distributor breaker arms 
illustrate two of the varieties of uses in the automobile. 
The use of laminated phenolic products in the elec- 
trical manufacturing field cannot be ascribed to any 
one property of the material. The wide range of avail- 
ability, together with its ease of fabrication, contributes 
much to its use as an electrical insulation. 
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Y THIS USER SAVES TIME 


All the electric equipment on 
his machines was made by one 
manufacturer. He need go to 
only one service shop 


CHINES turn f° 


» elec- 
service OF = 


YOUR MA 
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SINGLE BUTTON BOTH 
CONTROLS and INDICATES 


NEW idea in push-button control, this single 
button both controls and indicates. Inside 
the large, convenient button 1s an indicating 
lamp that lights the button brilliantly as an 


indication to the operator. 


To the machine designer, this new device means 
saved space, for one unit takes the place of two. 
It also means increased sales appeal, for the use 
of a lighted button in the control is not onlv 


novel, but of practical value to the customer. 


The push-button element is identical with that 
ordinarily used in G-E push buttons for machine 
tool control—a third circuit is added which 


connects the lamp in the indicating circuit. 


We shall be glad to send you information on 
this new product. Address General Electric 
Company, Dept. 6-201, Schenectady, New York. 


080-127 


GENERAL @ ELECTRIC 


National Electrical Manufacturers Association 


Nema News 


F. R. Fishback, President W. J. Donald, Managing Director 


URTHER establishing adequate wiring as an im- 

portant industry activity, an organization meeting of 
National Adequate Wiring Bureau executive commit- 
tee was recently held. J. C. Thomas of Thomas and 
Betts, and Nema’s representative on this committee, 
was elected temporary chairman. This newly formed 
all-industry group has been organized as a permanent 
coordinating committee. 


L F. ADAMS of General Electric, and Nema’s rep- 
« resentative on the American Standards Associa- 
tion Safety Code Correlating Committee, has been 
elected chairman of the committee. 

Revision of the National Electrical Safety Code 
(ASA C-2 1927), which is about to be undertaken, will 
give members an opportunity to present their recom- 
mendations for changes. Nema’s codes and standards 
committee will have representatives on the committee 
in charge of the revision and their work will be guided 
by the suggestions they receive. 


PPROVAL of the codes and standards committee 

has been granted for a change in status from rec- 
ommended practice to adopted standard of the stand- 
ards covering dimensions, table appliance terminals and 
flat iron terminals for the domestic appliance section. 
Standardizing wattages in storage tank water heat- 
ers, which now come in an excessive number of sizes, 
will be undertaken by the electric water heating section. 


RGANIZATION of a joint sections committee 
dealing with the subject of fittings for non- 
metallic wiring systems has been completed with the 
appointment of the following members from the inter- 
ested Sections: codes and standards committee and 
chairman, R. W. E. Moore; conduit fitting section, FE. 
Appleton, C. A. Badeau, O. H. Van Amburg; outlet 
and switch box section, G. Carlson; service entrance 
cable group, non-metallic sheathed cable section and 
rubber covered building wire section, C. J. Krieger. 


KLINOUISHING active service with Westing- 

house Electric & Manufacturing Company after 
forty years of service, S. L. Nicholson, treasurer of 
Nema and member of the board of governors, recently 
presented his resignation to the executive committee. 
Mr. Nicholson, giving up long-sustained activities 
with Nema, has been elected an honorary member of 
the board of governors. 


BOURKE CORCORAN resigned recently, re- 
-linquishing his duties as director of the regulatory 
legislation department. His work in organization affairs 
started in 1925 as manager of the Electrical Association 
of Chicago, followed by other association and industrial 
activities. He joined the Nema staff in 1933. 
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THE THOMAS STEEL CO. WARREN, O. 


SPECIALIZED PRODUCERS OF 
COLD ROLLED STRIP STEEL 
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Below—A device us- 
ing such parts 





They're Built to 
Match Your Devices 


When you buy G-E motor parts, vou get, in 
addition to the parts, engineering service that 
means longer-lived devices and satisfied users. 
G-E engineers have successfully applied high- 
speed motor parts to such devices as drills, 
sanders, routers, shapers, reamers, mixers, ham- 
mers, saws, and valve seaters. These specialists 
will be glad to work with you and give you the 
benefit of their many years of experience in 
selecting torques, speeds, gear trains, mounting 
arrangements, and ventilating systems. They mav 
also be able to show vou how to save on mate- 


rials, machining, and assembling. 


General Electric offers a complete line of univer- 
sal series-motor parts in ratings from 1/100 to 
1 1/3 hp at speeds from 5,000 to 10,000 rpm, for 
operation on either alternating or direct current 
up to 250 volts. For additional information, ask 
the nearest G-E sales office for GEA-1942, or 
write General Electric, Schenectady, New York. 


070-194 


| GENERAL @ ELECTRIC 
















| NEEO 110 VOLTS 





1LL FIX IT $0 YOU CAN 
USE THESE FELLOWS 


AST year one refrigerator manufacturer used 


more than 2000 small G-E autotrans 
formers for supplving the correct voltage to 
refrigerators shipped abroad. Voltages vary 
widely in different parts of the world, but by 
supply ing these transformers, the manufacturer 


lard 110-volt, 60/ 50-cvcle 
] 


was able to use stan 
motors on the refrigerators he sold. This 
meant big savings in motor costs and in stock 


expense. 


[his is only one of the many ways in which 
small air-cooled transformers are putting money 
in the pockets of those who use them. They will 


supplv low voltages from standard circuits 


for greater safetv in operating portable tools, 
or for built-in lighting. They will step up the 
voltage to the proper level at your motors~ to 
improve plant operation. G-F air-cooled trans 
rOTMEers ca 0 
serve vou well 
in a multitude 
of applications 
If vou have 
a problem, let 
us know. We'll 
be glad to co 
operate. Gen- 
eral Electric, 
Schenectad ¥. 


New York. 


320-7 
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Major Events of the Month 





CHANGE IN FLEXIBLE CORD RATINGS 
\ppliance and portable lamp manufacturers will find 
of interest the change in current ratings of flexible 
cords contained in the new National Electrical Code. 
Since 1899 when Professor Kennelly prepared the 
first table of current ratings, rubber insulated wires of 
1&-gauge have been considered as capable of carrying 
a maximum safe load of 3 amperes and 16-gauge wires 
> amperes. These same ratings applied to flexible 
cords but a recent investigation showed that conductors 
used in cords could safely carry slightly higher cur- 
rents. Therefore the ratings of 18 and 16-gauge rub 
ber insulated flexible cords (but not other wires) are 
now being changed to 5 and 7 amperes respectively, 
Which will allow the use of the smaller sized cord on 
many devices that have previously used 16-gauge cord. 
hese increased ratings apply, of course, only to 
eords which are made with the full gauge size con 
ductors. All Underwriters’ labeled cords will be ac 
cepted by the Laboratories for these increased ratings 
now, even though the new code will not appear for 
iree or four months. 


ELECTRICAL EXHIBITORS AT WORLD'S FAIR 
Two leading electrical manufacturers have contracted 
for exhibit space at the 1939 New York World’s Fair 
to present to the public dramatizations of the progress 
made in the past with the use of electricity and of the 
part it will play in the “world of tomorrow.” 
Westinghouse Electric & Mig. Co. will occupy one 
third of the space available in the Electrical Production 
Building where the basic idea of its exhibit will be a 
demonstration of the scientific manner in which power 


ye eee 
nil 





GROVER WHALEN (WORLD'S FAIR) ACCEPTS FROM JUDGE APPLETON 
(GENERAL ELECTRIC) A CONTRACT FOR EXHIBIT SPACE 
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AIR EXPRESS, the one complete, 
super-swift, nation-wide way to ship 
Delivers day and night in the United 
States and Canada. Also to Hono- 


lulu, Latin- America and the Far East 





Cost low. Prompt pick-up and de- 
livery. For service or information, 
phone RAILWAY EXPRESS. -AIR 
EXPRESS Division. 
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Suspension 


See 


Construction BY YERS’ eves alwavs focus on the face of 


e ; ay = » . 7 | 
Ornamentation me your equipment—the instruments. That 1s | 


why it will pay you to make certain that they 
are attractive G-E instruments; that they have 


Convenience 


the G-E accuracy, sturdiness, and sound design. 
The G-E monogram will tell the buyer that you 
build with the best in electric equipment. It will 


* mean quicker, easier sales. 
B | ‘AD ¢: A | For an instrument to fit your equipment, come to 


Headquarters for Electrical Measure t 
IDENTIFIES _ ™ ne cunt 
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THE BEAD CHAIN «Taner co. GENERAL @ ELECTRIC 


*TRADE MARK REG. BRIDGEPORT, CONN. an “napa 


U. S. PAT. OFF. siege | 








AUGUST, 1937 91 


@ The incandescence of 
an old-fashioned arc- 





light is an emphatic example of the thing that happens 
when an electric current is permitted to jump a small 
gap in the presence of oxygen. The two contact points 
literally burn away. The same thing happens on a 
smaller scale in every air break switch every time the 
circuit is opened. That momentary spark is a sign that 


metal is burning away. 


SEALED SWITCHING 





DURAKOOL?* Switches make 
and break circuit within the con- 
fines of an hermetically sealed 
metal envelope. The points of 
contact cannot burn away. 
Oxygen cannot reach them. 
Perfect contact is assured every 
time the switch is closed. 


DURAKOOL Switches are manu- 
factured in capacities up to 
200 amperes (30 H.-P.) They 
can be adapted to almost 
every switching job and they 
offer the utmost in real safety, 
reliability and infinitely long 
life. 


Send for details today. There is no cost or obligation. 


DURAKOOL, INC. 


1061 
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NORTH MAIN STREET 


ELKHART, INDIANA 








MAJOR EVENTS OF THE MONTH | 


is being applied to man’s needs and the tremendous 
effect that this scientific application will have on man- 
kind’s entire future existence. 

General Electric plans to construct its own building 
on the Fair grounds which will be an integral factor 
ina dynamic story of electric power. According to 
Charles W. Appleton, vice president of the company, 
it is the company’s desire to present a complete picture 
of the development of the electrical art and its projec- 
tion into the future. 

Complete telling of the story of radio and its relation- 
ship with both the world of today and that of tomorrow 
will be effected in a radio and television building to 
be erected on the Worlds’ Fair Grounds by the Radio 
Corporation of America. This building, linked di- 
rectly with the National Broadcasting Company tele- 
vision transmitter on the Empire State Tower, will 
televise outstanding World’s Fair events and will afford 
visitors an opportunity to watch demonstrations of 
every aspect of radio and television. 


BENDIX ENTERS NEW FIELD 


expansion of its business enterprises has led the Bendix 
\viation Corp. to make plans for entrance into the 
home appliance field in the Fall. For this purpose, 
Bendix Household Appliances Inc. has been organized 
to manufacture an electric washing machine which will 
differ both in construction and operation from present 
types and will retail at $169.50. Manufacture of this 
unit will take place in South Bend with daily initial 
production scheduled to run between 500 and 600 units. 

The new company, which will sell through distribu- 
tors and dealers, may eventually add other appliances 
to its production program but for the present the 
washer will be the sole unit manufactured. 


PRODUCT SALES DEVELOPMENTS 


Air Conditioning Systems and Equipment. 
ot orders booked by 


Value 
125 manufacturers during May 
1937 amounted to $6,472,804 compared with $4,650,681 
in the same month of last year, according to the De- 
partment of Commerce. The 1937 five-month period 
shows a total value of $31,- 
420,627 while for the corresponding period of last vear 
orders were valued at $16,703,669. 

Washers. Shipments of household washers in May 
totaled 160,246, representing an increase of 10 per cent 
over the May 1936 figure, as announced by the Amer- 
ican Washing Machine Manufacturers Assn. Washers 
shipped during the first five months of this year totaled 
806,255 units in comparison with 710,361 in the same 
months of 1936. 

Ironers shipped in May totaled 12,062 compared with 
14,840 in May 1936. From January through May of 
is year 79,941 were shipped, an increase of 4.05 per 
cent over the same period in 1936. 

Oil Burners. 


from January to May 


Shipments of oil burners and oil burner 


ELECTRICAL MANUFACTURING 















Just another leading 
electric heating appli- 
ance based on the use 
of ‘‘TOPHET"’, the 
‘top heat’’ nickel- 
chrome alloy. 


Lp 


QUALITY 
PORCELAINS 


THAT MEET EVERY CONDITION 
IMPOSED BY HEAT, MOISTURE 
AND HARD USAGE. SEND BLUE 
PRINTS TODAY FOR ESTIMATE 


(eviT: 


STAR 


PORCELAIN COMPANY 
oe eke iaAMeLucl as 





AUGUST, 1937 











Autowatic 


CIGAR LIGHTER 


Here's the lighter that can't fail. Approved and adopted 


by leading car manufacturers and safety officials. It's the 


CASO 


Never too hot. Never too cold. It's thermostatically con- 
trolled. Clicks when ready. For such positive performance, 
Casco Products Corporation use the dependable, full-heat, 
long-life nickel-chrome wire . 


“TOPHET” 


A product of 


WILBUR B. DRIVER CO. 


- ae ebm Lie sol UZAY) S 
—j]) NEWARK, NEW JERSEY 
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General Plate Contacts are whole-covered or striped in all sizes and designs, 
including buttons—flat or domed faced—with projection backs for spot welding. 


Material is also available in sheet form. 





Truflex 
THERMOSTATIC 
BIMETAL 


For temperature control or 


You get a plus factor with General 
Plate Laminated Contacts —a factor 
that’s important to you. For you get the 
benefit of our years of research—broad 
experience in designing and developing 
laminated contacts fer many of the larg- 
est manufacturers of electrical prod- 
ucts. You’re sure — at all times — that 
your contacts exactly meet your needs. 


automatic operation use 
Truflex Thermostatic Bimetal. 
It is consistently uniform and 
has unusually close toler- 
ances. Comes in 24 types and 
in all shapes and Forms. Write 
for complete information. 


And by laminating— not electroplating—a sheet ot solid silver to 
an alloy base, General Plate makes for you a contact that has 
greater heat dissipation, that wears longer, and that costs less. 


GENERAL PLATE CO. seco. 


Manufacturers of Truflex Thermostatic Bimetals 


34 FOREST STREET, ATTLEBORO, MASS. 








ELECTRIC 
SOLDERING 
| IRON. 


& 


% Compressed pure cop- 


per replaceable tips 


% Solid copper cores 


% Hermetically sealed 


windings 


%& Instant adjustment of 


handle length 


% Ventilated hardwood 


handles 


*% Cord strain relief 


% Wound in eight sizes, 
for all stai:dard volt- 


ages 


STANLEY 






.... WITH 


Ae ce 
SEALED LIKEA 


LAMP FILAMENT 


The heating element in a Stan- 
ley Electric Soldering Iron is pro- 
tected like the filament of an 
incandescent lamp. It is hermeti- 
cally sealed against oxidation, 
flux fumes and moisture. 

YOU will benefit from the 
longer life this assures under the 
severe test of continuous opera- 
tion. One of these quality irons 
will outlast many less expensive 
tools. 

YOUR MEN will take pride in 
the fine quality work they can 
turn out because the uniform 
heat is constantly maintained. 

Compare the features of this 
soldering iron—the iron that was 
developed when the world’s lead- 
ing designers of quality tools put 
their heads together to make the 
best soldering iron possible. De- 
scriptive folder sent on request. 


STANLEY TOOLS 


NEW BRITAIN, CONN. 





MAJOR EVENTS OF THE MONTH 


units made by 178 manufacturers totaled 14,406 in 
May compared with 12,356 last May. From the report 
released by the Department of Commerce, 62,618 ship- 
ments were made during the first five months of this 
year while the figure in the similar 1936 period was 
46,553. 

Mechanical Stokers. Sales of stokers reported by 
the Department of Commerce for May amounted to 
6,782 as compared with 6,094 for April 1937 and 3,959 
for May 19306. 

Refrigerators. Domestic salese of household refrig- 
erators during May 1937 totalled 309,767 units valued 
at $26,454,183 while in May 1936 sales were 299,518 
with a valuation of $24,415,267. In the five month 
period from January 1, the National Electrical Manu- 
facturers’ Association reports a total of 1,337,407 units 
sold compared with 1,095,812 in the same period of 
1936. 


ENERGY OUTPUT GAINS SLIGHTLY 
lectrical energy production for the week ending July 
10 was 2,096,206,000 kw.-hr. as compared with 1,956,- 
230,000 kw.-hr. for the same week of the previous year 
and 1,655,420,000 kw.-hr. in 1935. This year’s figure 
represents a 7.2 per cent gain over the corresponding 
week in 1936, according to the [Edison Electric In- 
stitute. 

Total output for the four weeks ending July 10 was 
8.786,649,000 kw.-hr. while in the like period of 1936 
it was 7,980,910,000 kw.-hr. 


WALTER CARY DIES 

Formerly vice president of the Westinghouse [lectric 
and Manufacturing Co., Walter Cary died suddenly 
from a heart attack on July 2nd at his home in New 
York City. 


MACHINE TOOL PRICES ADVANCE 

Etfective on new orders, increases of 7 to 10 per cent 
on all types of tools were announced by a number of 
builders recently. This step was taken as a preventive 
measure against rising material and labor costs likely 
to be in force late this year. 

In spite of the fact that most machine tool plants 
are operating at capacity, manufacturers point out that 
higher production costs due to labor difficulties are 
keeping them from making satisfactory profits. 


A.S.T.M. HOLDS ANNUAL SESSIONS 
Convening recently in New York City, members of the 
American Society for Testing Materials presented an 
interesting program of technical papers and reports at 
their 40th annual meeting. 

During the last session, devoted to non-ferrous metals, 
the Committee on Electrical-Heating, Electrical Re- 


_ sistance and Electric-Furnace Alloys reported that in 
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PLASTICS 
FOR THE 

MODERN 
SHAVER 


The Dry 


Shaver, with its new type 
























Miracle Electric 





head, natural shaving angle, 

and many other improve- 
ments in comfort and con- 
venience makes effective use 

of plastics’ many advantages. 

Its gracefully designed case of 
molded plastic material fits 
the hand comfortably in any 
position, and at the same time 
provides ideal insulation. 

The Miracle Shaver is another 
of the hundreds of new prod- 
ucts to whose success the co- 
operation of Chicago Molded 
has contributed an important 
part. Whatever the nature of 
your molding problem, you will 
find here the skill, experience 






















and production facilities needed 


to solve it. May we help you? 





CHICAGO MOLDED PRODUCTS 


CORPORATION 
2144 Walnut Street Chicago, lil. 


AUTOMATIC 
ELECTRIC 








The world over, no 
motor stands higher than 
the Leland in the estima- 


3 r tion of those best qualified to 
pass judgment. Thus may be 
explained the presence of millions 


of Leland drives in service. 

Co plete line to meet any appliance 
A WIDE VARIETY OF TYPES ete in the higher fractional and 
FOR EVERY INDUSTRIAL USE lower integral range. Special designs where 


required 





The Automatic Electric line of relays includes quick 
and delayed action types, sensitive and heavy duty Consider the Leland motor 
types, mechanical locking types, polarized relays, etc., for your application. 

etc. Available for operation on D.C. or A.C. circuits, a 


any voltage, any contact combination. THE LELAND ELECTRIC COMPANY 
Also stepping switches, electric counters, solenoids, DAYTON, OHIO 
keys and other electrical control accessories. Write for 


i Canadian Cable 
complete illustrated catalogs. me ca 


ife) (e), ie) LELECT 
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1019 WEST VAN BUREN STREET CHICAGO 
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@ Jefferson Transformers 
have proved their high 
operating performance on 
thousands of mercury lamps 
in many of the country’s 
leading industrial plants. 
Designed and manufactured 
by specialists with long 
experience in the develop- 
ment of transformers for 
oo Neon luminous tubes, sun 


ighting—and 
Besides the Mercury Lamp Transformers, lamps, street lighting 


other Jefferson Transformers are made for proven by years of actual 
radio, oil burners, luminous (Neon) tube 


signs, controls, power circuits, toys, seet service, Jefferson Trans- 
indus eemaes insere the fall 

efficiency of mercury lamps 
—full rated capacity, satisfactory performance—and low 
current demand during the warming-up period. Types for all 
installations—for both 250- and 400-watt lamps—tully 
described in new Bulletin 371-MV. JEFFERSON ELEC- 
TRIC COMPANY, Bellwood (Suburb of Chicago) Illinois. 


Canadian Factory: 535 College St., Toronto. 


JEFFERSON 
TRANSFORMERS 


Sa oe 








MAJOR EVENTS OF THE MONTH 


its new work on metallic materials for radio tubes and 
incandescent lamps, a new subcommittee had been or 
ganized and the proposed work was divided among five 
subgroups as follows: Strip, Wire, Tubing, Coated Ma- 
terial, and Powdered Materials and Liquids. The com- 
muttee also indicated that the electric furnace industry 
has had some difficulty due to the deterioration of re- 
sistors subjected to controlled atmospheres in electric 
furnaces. Accordingly, a group is being organized to 
undertake the development of a suitable method of test 
to determine the durability of resistor alloys exposed to 
controlled atmospheres at high temperatures. 

leading organizations in the instruments and labora- 
tory supply and related fields displayed new develop- 
ments at the Exhibit of Testing Apparatus and Related 
I<quipment which was in progress during the entire 
week of the meeting. 

Officers elected for 1937-1938 are: President, A. E. 
White, Professor of Metallurgical Engineering and Di 
rector, Department of Engineering Research, Uni- 
versity of Michigan; Vice President, H. H. Morgan, 
Manager, Rail and Track Fastenings Dept., Robert W. 
Hunt Co., Chicago, who is to serve with Dr. T. G. Del- 
bridge, Manager of Research and Development Dept., 
the Atlantic Refining Co. 





MEETINGS AHEAD 


International Association of Electrical Inspec- 
tors. Annual meeting, northwestern and southwestern 
sections, August 23—26, Salt Lake City, Utah. F. D. 
Weber, northwestern section, P. O. Box 70, Portland, 
Ore. L. H. Gerber, southwestern section, 914 Merchants 
Exchange Bldg., San Francisco, Calif. 

Annual meeting, eastern section, September 27-30, 
Hartford, Conn. Joseph P. Rohan, Hartford Building 
Dept., Hartford, Conn. 


Silver Bay Industrial Relations Conference. An- 
nual meeting, August 25-28, Silver Bay on Lake George, 
N. Y. J. M. Groves, 347 Madison Ave., New York, 
N.Y. 

American Institute of Electrical Engineers. 
Pacific Coast convention, August 30-September 3, Spo- 


kane, Wash. H.H. Henline, 29 W. 39th St., New York, 


Great Lakes Exposition. Until September 6th, 
Cleveland, Ohio. Hill and Knowlton, Builders Exchange 
Bldg., Cleveland, Ohio. 


National Industrial Advertisers Association. 15th 
Annual Convention and Exposition, September 22-24, 
Chicago, Ill. Wm. E. McFee, 100 E. Ohio St., Chicago, 
Il. 


Illuminating Engineering Society. Annual con- 
vention, September 27-30, White Sulphur Springs, W. 
Va. A. D. Cameron, 51 Madison Ave., New York, N. Y. 

Association of Iron and Steel Engineers. Septem- 


ber 28-October 1, Chicago, Illinois. Brent Wiley, Empire 
Bldg., Pittsburgh, Pa. 


National Electrical Manufacturers’ Association. 
Annual meeting, October 24-29, Chicago, Ill. W. J. 
Donald, 155 East 44th St., New York, N. Y. 
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Performance of timing 
apparatus depends prt- 
marily on the motor... 
therefore specify 


Haydon! 


HORSE 


mut 
e Inches per a WATTS 


75 Ounc 


410 VOLT 60 


POWER 


@ This hysteresis shaded pole type 
Haydon motor is particularly adapt- 
able for industrial clocks, time switches, 
recording instruments and advertising 
displays. Synchronous self-starting, 
compact and easily mounted, it is de- 
signed to operate where starting and 
running torque must be maintained 
indefinitely. Information and quota- 
tions on your output speed require- 
ments for various voltages and fre- 
quencies cn request. 


HAYDON MANUFACTURING CO., INC. 


Waterbury, Connecticut 


Special shapes 
made to meet your 
specifications and 
blue prints. Forty 
years experience. 
Send us your 
inquiries 
THE AKRON 
PORCELAIN 
COMPANY 


Akron, Ohio 
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for superior quality 
INSULATED WIRE 


@ The importance of good insulated 
wire in electrical manufacture cannot 
be overrated. It's one of the decisive 
factors in the upward trend of sales 
charts and business indexes, today. 
Well aware of this, designers and 
engineers everywhere are specifying 
Holyoke, the insulated wire that 
always ‘comes through’. 





























If you are one that refuses to gamble 
with potential sales and profits, write 
Holyoke Wire on your memo pad, 
and underscore it! You'll know your 
product is ‘right’. 


Asbestos Covered AC—DC 
Resistance Wire Resistance Cords 
& eT 


Rubber Insulated and Gutta Percha Insulated 
other types Cords and and other types free 
Cables for Radio & stripping Hook-up 
Specialty purposes Wires 
7 
Annunciator, Office & Thermostat Wires 
Rubber Sheathed Microphone Cables 
Insulated Antenna & Aerial Wires 
Fixture Wires and Flexible Cords 
Flat Tinned Copper Sleeving 
Transmission Wires 


Samples and quotations upon request 


HOLYOKE 
WIRE & CABLE CORP. 


710 MAIN STREET 
HOLYOKE, MASS. 


Whats N 


A complete listing of recent electrical pat- 
ents arranged for ready reference accord- 
ing to 21 product groups. The alphabet- 
ical list on the last page offers a guide to 
those corporate patentees connected with 
the preceding listing by product groups. 
Individuals, as patentees, are not included 


a 
Q 








Copies of patents mentioned may be 
obtained by sending 15 cents for each 
copy wanted to the Editor, ELECTRICAL 
MANUFACTURING, 9232 Madison 
Av York City. Additional 


over five, are ten cents a copy. 


K 
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ihose readers seeking a mor 


@ specialized 








ew in Electrical Patents 


service for the coverage of patent 
subjects are invited to state their require- 
ments. ELECTRICAL MANUFACTUR- 
ING is able to offer a supplementary 
and individualized coverage of this 
nature at 4 cost depending upon the 
service rendered. Address the Editor. 
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BI Sa edt ult te (E) Circuits, Systems, Apparatus F.38 (2.082.813) Oscillation 
R ( 0&4 Cable Toint DD E-1 ( 81.948) Steam Genet Gjenerator Comprising Electror 
L O4 £RX B | “ae Device & Ele tor Discharge Devices 
4 ( +. ou uy D-1 ( | ne 7] — E-39 (2.082.816) Control for 
rt it Bus ) { Elevator Cor : Ol ' 
ap Breake at Motors 
3-18 O84 I Arm py , - 
B Cahl ; 1-1 ( | 87) Control. E-40 (2,082,877) Multiplex Com 
ible 3 
TB. g ) Insulated Wire ipte I ‘ 15) Regulating Sys munication Signal 
R 84.8 ) Hi \ acs ) US We es ter E-41 (2,082,924) Printing Tele 
7 ae S ; lle I Radi Energ I 8 Valve Convert graph. 1 
ns )-17 & ) he y Quet E-4 (2.082.957) Air Condition 
} S M« ( 1 & 7 ? Ses ‘ 3 
S : Gear Unit. : I (2,08 4) The ially Pr ng Syste Utilizing Refrigera 
3 1 “Ae It 1)-18 (2,083,384) Relay. ecte Netwe Unit tion 
R Q F Impreg F-7 inslating Ay E-43 (2,083,133) Valve 
) 1) { O iratus E-44 (2,083,149) Ele Dis 
‘ ( é d § | ” Printing Tele charge Device Control 
97 c; Oa E-45 (2.083.160) Telegraph 
(C) Batteries itor IE -! ) Reg ing Sys Printer. : 
) I Ele et E-46 (2,083,168) Forging Har 
f ) 21 O96) I’y I ent } ) ) (iret ( mer. 
et D ( E-47 (2,083,173) For Control 
( 8 Nor Ve Breake | 8 Millir Ma ing Tobacco Feeding Mechanism 
P ) hine K-48 2,083,202) For Generat 
( & 06) Non-S Ve Breake I 8) Powe S) ng Tilting Oscillations ; ; 
| fi St ge Batterie -25 Re L'nit E-49 (2,083,243) Automatic Gair 
( +,08¢ Battery Testing ) R I 8 l4 Safe Device Control and Noise Suppression Cir 
Any S e ( } (2.08 17) Apparatus cuits : 
( R4 ) Dipping Me -27 | ( I (2,082,393) Control Mect E-5( (2,08 7) Regulating 
s f Batte Grids ed Sw ins? f I lley Bucket Plants System 
( 84,964) S ize Batte 1)-28 { g | (2.08 30) For Operating E-51 ( 83.335) Protective Svs 
I Device Powe Brakes ar Clutches en 
( The }..3 { I re) } 7 )R 14 Locking f } 2 (2,083,336) Modulator 
I \ ge Re M Claaiced | (2°083 3¢ Wenn (Sant 


“TESCO” 


Disc type magnetic brake locks shaft 
when power is shut off. 


Used on cranes, hoists, winches, or 
similar applications where the load 
must be held when power is shut off 
from the motor. 


Applied to single, multiple and vari- 


able speed D.C. and A.C. motors. 


ELECTRIC SPECIALTY CO., 213 South 


MAGNETIC 





DISC BRAKES 


Brake built into motor as illustrated. 
Compact, rugged unit. 


Long life of brake linings assured by 
large disc surface. 


Brake linings easily replaced. 


Brake leads connected internally, 
simplifying installation and insuring 
correct wiring. 


St., STAMFORD, CONN. 
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*There’s magnet wire 
that can take it!* 


As magnet wire in winding arma- 
tures and fields must be forced 
into narrow. slots, its enamel 
covering must be tough. Like a 
good prize fighter, Acme Magnet 


Wire can “take it”! 


_ — mez 
Acme Magnet Wire enamel is of Acme formula, de- 
veloped through years of winding thousands of 
coils in the Acme plant. Its special merits are ex- 
treme toughness, to withstand abrasion, and a 
good slip, so the winding will be even and remain 
tight. The saving in time and rejects through 
using Acme Magnet Wire is usually something of 
a revelation to those who try it. Samples sent for 


test whenever requested. 
& 
Acme (Q\) Wire 
PRODUCTS 


MAGNET WIRE—COILS —VARNISHED INSULATIONS—CAPACITORS * V U L Cc A N I y A E D F I aed R E 
The Acme Wire Co., New Haven, Conn. 
®PHENOL FIBRE 
®TAYLOR INSULATION 














Taylor offers a complete insulation 
service to the modern Electrical 
Manufacturer. 


There are no less 
han 18 Px s of 
Superiority in . Taylor Laboratory Controlled pro- 
these perfectly en- 


gineered Rheo- S duction in the world’s most modern 
Stats, all OF whic 4 





mnieeenome mill of its kind — provides positive 
ere euirmen SNC Ro a uniformity of quality. 

can be. Smooth, if . : : 

‘ Stn eeneee : | a We > Taylor “Planned Service” geared 

| linge nomber cf ain | e to your particular requirements — 
contact steps. Six ‘ 

models each in 2 ay ¥ whether large or small, standard 

ounhie oat | = or special — insures an unfailing 

eS sie a oe S / source of supply, with prompt 

“>. nN deliveries permitting you to 

0 H Wy IT 3 " operate with smaller inventories. 


MANUFACTURING CO. 
PEEL 
TD Tt ee 


Ask about this unique service. 


TAYLOR FIBRE COMPANY 
NORRISTOWN. PA. 


AUGUST, 1937 





UNIFORMITY IN 
RESISTANCE WIRE 


thru Automatic temperature control. 


The electric furnace in our Strand Annealing 
Department assures that most important charac- 
teristic uniformity in) JELLIFF Resistance 
Wires. A complete range of Alloys and_ sizes 
with resistance ratings from lower alloy tem- 
peratures up to 2460° F. (Ikwanthal A-1), meets 
any reasonable requirement. Prompt shipment 
from stock on most items is a feature of Jelliff 
Service. 


Put us on your inquiry list. 


The ¢. 0. JELLIFF Mig. Corp. 
SOULTHPORT, CONN, 








Amyucan Decals 
Speed Up Your Sales 


VALANCE WINDOW SIGNS 

PoINT OF SALE Door Signs 
TRUCK LETTERING 

LABELS & TRADE MarKs 




















Your dollar buys more when 
you use American Decal-Trans- 
fers .. . the modern method of 
product identification . . . for 
trade marks, directions, point of 
sale advertising and dealer 
truck signs. Individually de- 
signed, they can be made your 
most valuable sales building 
force as your story is told over 
and over again to countless 
thousands daily. American 
Decal - Transfers are colorful 
permanent and easy to apply 
vn any surface. Learn how 
these inexpensive sales builders 
will pay you handsome divi- 
dends. Write for samples and 
complete information. 


1 few examples of Decal 
the electrical 





4 
JEFFERSON ELECTRIC CO) 


£ | 


AMERICAN DECALCOMANIA CO. 


4326 FIFTH AVE. CHICAGO,ILL. 





LATEST ELECTRICAL PATENTS 





Temperature 
“ompensation 


Modulating \ alve 


Temperature 
Employing 





: ( 084.810) 


(2.084.876) 


Distribution 





Fluid Strainer 











K-116 (2,085,109) Conversion 
System 
I-117 (2,085,116) Motor Con 
trol 
E-118 (2,085,120) Signal Trans 
nitting. 
K-119 (2,085,122) \utomatk 
Substation 
K-120 (2,085,123) Transformer. 
E-121 (2,085,127) Photosensi 
tive Relay Tool Control 
E-122 (2,085,128) Paper Dry ; 
ness Control 
£-123 (2,085,133) Elevator 
Control 
E-124 (2,085,13 Position Ir 
dicator 
E-125 (2,085,136 Elevator 
Control 
K-126 (2,085,175) leletype 
writer 
E-127 (2,085,195) \utomati 
Starting Device and Safety Shut 
Off for Gas-Fired Industrial Fur- 
naces 
-128 (2,085,266) Frequency 
Converter 
K-12 8 64) Protective 
S e1 f Distributior 
E-1 ‘ + \pparatus 
| oe W es 
I 1 O8 detect ) 
Couplit 
| (2,08 | ( 
I \ e ( 
k-134 e ( 
| ( 
| | Re 
It er 
k-] B ( 
] 
K-1 O8 R4+) | P 
1 Gas At sphere 
| ) 8 \ I 
go Svster 
-140 ( 8 ( a 
I-14 ( é 
Regulatior 
I f S 
K-14 (Reissue i . 
( erting Syste 
E-144 (Reiss S t 
Wave C onverte 
E-145 (Reissue 16) Gene 
tor 
| 46 (Reiss 418) Cor 
Ire ers ( 1r¢ 


(F) Testing, Measuring and 
Instruments 


224000006 44444444500 SA4ae. 


F-1 (2,081,981) Detachable 
Polyphase Watthour Meter 

F-2 (2,082,109) Switch Mechan- 
ism for Control Apparatus 

F-3 (2,082,213) Water Content 
Indicator for Liquid Mixtures 

F-4 (2,082,252) For Determin 
ing Characteristics of Fluids 

F-5 (2,082,364) Moisture Tester. 

F-6 (2,082,646) Tapered Scale 
Voltmeter. 

F-7 (2,082.941) Counting Appa 
ratus Operated by Radiant Enet 


gy 
F-8 (2,082,997) Analysis Ap 
paratus 
F-9 (2,083,074) For Determin 
ing Consistency of Pulp Suspen- 
sions 


F-10 (2,083,344) Method of De- 
termining Distances 
F-11 (2,083,408) Potentiometer. 


F-12 (2,083,521) Analysis of 
Fluid Mixtures 

F-13 (2,083,783) Weighing Ap- 
paratus 

E-14 (2.084.143) Process for 


Inspecting the Ground. 
F-15 (2,084,678) For Carrving 


Out Ac. Measurements With Me: 


suring Rectifiers 
F-16 (2.084.742) Meter System. 
K-17 (2,084,836) Ac Meter 
18 (2,085,010) Aircraft Drift 


F-19 (2,085,100) Discharge Ap- 


paratus 

F-20 (2.085.203) Engine Tndi- 
cator. 

F-21 (2,085,224) Recording 
Meter. 

F-22 (2,085,344) Testing Ap 
paratus. 

F-23 (2,085,671) Measuring and 





Sorting Apparatus 
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AMINIATURE 


We Wish to Announce to 


RADIO and DESIGN 
ENGINEERS 


that we have developed a 
reversible motor that will 
meet your most exact- 
ing specifications. 


Designed in accordance with Underwriters’ requirements, this 
motor incorporates features found in no other motors of its type. 
Reversal is easily accomplished by a simple control switch in 
a low power circuit. 


Long and trouble-free life is assured by use of perfectly 
straight shafts, centerless ground to production tolerances of 
.00025 inch, journaled in graphited bronze bearings sur- 
rounded by a large oil reservoir. 


Both unidirectional and reversible styles are immediately avail- 
able from stock. 


j ] ° 
Quotations on motors in quantity lots will be made on inquiry lo 


THE ALLIANCE MFG. COMPANY 


OS=o-G 
“ lq 


- TEES . 
ips 


ARRY ‘““& 
erry Tt 7 RK on 
| UNDERWRITERS] 
LABORATORIES 
INSP. CORD 


Flexible... Portable 

Cords 

Heat Resisting Wire 
Radio Assemblies 


Oil Proof Cord 
Cord Sets 


Capable Workmanship 
Excellent Service 
Make DIAMOND PRODUCTS 


Your Logical Choice 


DIAMOND BRAIDING MILLS 


CHICAGO HEIGHTS, ILLINOIS 
gem. PHONE CHICAGO HEIGHTS 1666 





AUGUST, 1937 





ALLIANCE OHIO 





es 
gnecty. 
x4 QC 


e- 
WN ya\s 


(ub 


Consult COLONIAL 


For Correct Electrical 


PORCELAINS 


Among Colonial’s processes 
and finishes, you will find just 
the right porcelain for every 
electrical insulating job. 
For quality and accuracy, 
Colonial Porcelains are 
unsurpassed. 


Material—1B —standard white, 
glazed or unglazed. 


Material—1EWP— white iow 


absorption for radio, etc. 


Material — 215 —Refractory for 
heater plates, cores, etc. 


Material— 15-5 —The new un- 
glazed gray. 


Material—H5D—R efractory 


tubing for enameled resistors, etc. 


Send us your blue prints and 
inquiries. Engineering help and 
prices furnished promptly by 
experienced executives. 


The COLONIAL 
INSULATOR Co. 


AKRON, OHIO 


Chicago Office, 915 W. Van Buren St. 
Telephone, Haymarket 4280 













ioneer Molders 
COME gate 


Electrical 
Industry 


Be) 0 (aa Ill ed ch-a4 (ors 
AAITod 


Covering complete line of COLD MOLDED 
high heat resisting insulation 


PHENOLICS UREAS 
CELLULOSE ACETATE 


American Insulator 
Corporation 


New Freedom, Pa. 


ELECTRICAL (AQTYON MSE S)) CONTROLS 


Design and Product Engineers :—| 


We invite you to correspond with us 
on any problem involving Electrical ' 
Controls built into any kind of ma- 
chine, appliance or apparatus using ¥ 
electric current for power, light, heat 
or all three. Our Engineering Depart- 
ment will help materialize your ideas 
from the stage of inception and 
blueprint... will apply to their prac- 
tical success the experience and fa- ' 
cilities of our 40-year specialization 
in designing and developing elec- 
trical controls. 


THE ARROW-HART & HEGEMAN ELECTRIC Co. 


HARTFORD, CONNECTICUT, U.S.A. 











LATEST ELECTRICAL PATENTS 





(G) Electronics, Tubes 


(-1 (2,081,942) Cathode Ray 
Pube 

G-2 (2.082.120) Electron Dis 
« har xe Dev iceé 

G-3 (2,082,165) Gaseous Dis 
charge Rectitier 

(1-4 (2,082,268) Getter Cart 
11 ge 


G-5 (2.082.327) Current Genet 
itor and Converter 


G-6 (2,082,602) Thermionic 
Cathode 

(3-7. (2.082.638) Discharge De 
vice 

G-8 (2,082,651) Discharge \y 
paratus 


G-9 (2,082,839) Filament Struc 
ture for Electron Discharge De 
vices 
G-10 (2,082,848) Stem for Ele 
tron Dischar Devices 

G-11 (2,082,851) Electron Dis 
charge Device 

(;-12 (2,082,992) Molded Base 
with Contacts 

(i-13 2,083,107) Thermioni 
Tube. 

G-14 (2,083.196) Heating Ele 
ment for High-Voltage Cathodes 
G-15 (2,083,198) Braun Tube 
G-16 (2,083,203) Braun Tube 
G-17 (2,083,204) Braun Tube 
G-18 (2,083,209) Braun Tube 

G-19 (2,083,241) Oscillator 
Pube 


G-20 (2,08. 












3.330) Electronic Dis 

charge Device. 

G-21 (2,083,346) Electronic Dis 
charge Device 

G-22 (2,083,357) Mutual Con 
ductance Meter 

G-23 (2,083,402) Electrode 
Mounting for Pool-Type Discharge 
Devices. 

G-24 (2,084,163) Discharge De 
vice 


G-25 (2,084,172) Electron Tu’ 

G-26 (2,084,478) Electro Dis 

rge Device 

G-27 (2,084,7 ) Gas-Filled Dis 
charge Tube 


G-28 (2,084,734) Electron Dis 
charge Device 


G-29 (2,084,858) Metal Radio 


G-30 (2,084,865) Light Sensi- 
tive Electron Discharge Device. 
G-31 (2,084,867) Magnetically 
Biased Electron Discharge Device. 
G-32 (2,084,913) Seal for Ele 
tron Discharge Devices 

G-33 (2.085.231) Mechanical 
Mounting of Electrodes in Dis 
charge Tuhes 

G-34 (2,085 ) Resiliently 

ported Electrode in Electron 
Discharge Devices 


c (2,085,576) Commutating 


G-36 (2.085.601) Electron Dis 
charge Device and Cooling Acces 


(5-37 (2,085,605) Thermionic 
Cathode for Discharge Devices 

(7-38 .085,672) Photoelectri 
Tube 


(H) Radio, Television, Wireless 


1-1 (2,082,042) Radio System 
I-2 (2,082,093) Television Sys 


H-3 (2,082,096) Radio Trans 
mission System 

H-4 (2,082,187) Radio Receiver. 

H-5 (2,082,234) For Project 
ing Tuning Indicia 

H-6 (2,082,339) Television Sys 
tem. 
H-7 (2,082,347) Radio Direction 
Svstem 

H-8 (2,082,478) Wave Recep 
tion 

H-9 (2,082,484) Station Selector 


for Radio Receivers 


H-10 (2,082,595) Inductive Tun- 
Ing 

H-1 (2,082,767) Radio Re 
ceiver 


11-1 (2.082.812) Selective An 
H-13 ».082.820) Antenna Ar- 
i 4 ( 2.082.825) Radio Com- 
H-15 (2.082.935) Radio Signal. 


Hi-1¢ (2.082.961) Automatic 
Gain Control Circuit 


H-17 (2,083,025) Automat 
Gain Control Circuit 
H-18 (2,083,026) Automatic 


Gain Control Circuit 

H-19 (2,083,105) Remote Con 
trol of Radio Apparatus 

H-20 (2,083,170) Radio Re 


H-21 (2,083,205) Safety tor 
Television Tubes 

H-22 (2,083,232) Automatic Se 
lectivity Control 

H-23 (2,083,239) Tuning Con- 
trol 

H-24 (2,083,242) Direction 
Finding 

H-25 (2,083,260) Radiating Sys 
tem for Electromagnetic Waves 

H-26 (2,083,416) Radio Dire 
tion Finding 

H-27 (2,083,474) High Fre 
quency Receiving Apparatus : 

H-28 (2,083,501) Automatic 
Gain-Control 

H-29 (2,083,722) Automatic Ra- 
dio Tuning Device ; 

H-30 (2,083,753) Mounting Case 
for a Radio Loudspeaker ind 
Lamp : 

H-31 (2,083,926) Screen Grid 
Oscillator. 
32 (2,083,995) Television 
3 (2,084,180) Radio Signal. 
4 (2,084,181) Radio Signal 
35 (2,084,182) Tuning Dial 
36 (2,084,205) For Selecting 
io Programs 
1-37 (2,084,217) Radio Receiv 


H-38 (2,084,364) Television Sys 


H-39 (2.084.443) Time Con 
trolled Program Selector for Radio 
Sets. a 

H-40 (2,084,586) Radio Tuning 
Arrangement. 

H-41 (2,084,647) Automatic 
Frequency Control . 

H-42 (2,084,700) Television Sys 
tem F 

H-43 (2.084.760) System for Ra 
dio Spectrography ; ; 

H-44 (2.084.851) For Turning 
Rotatable Objects to Predeter- 
mined Positions. 

H-45 (2.084.942) Dial Structure 

H-46 (2,085,117) Radio Receiver 

H-47 (2,085,125) Radio Trans 
mitter. 

H-48 (2,085,196) Selectivity 
Control . 

H-49 (2,085,226) Antenna Sys 
tem. , 

H-50 (2,085,403) Multirange Ra 
dio Receiver 

H-51 (2,085,406) Device 

H-52 (2.085.408) Diode Recti 
her Circuit s ope : 

H-53 (2,085,409) Television Sys 
tem. ‘ . 

H-54 (2,085,424) Synchroniza- 
tion Syste 

H-55 (2,085,430) Radio Re 
ceive! . 

H-56 (2,085,434) Antenna Sys 
tem 

H-57 (2,085,444) Radio Ap 
paratus 

H-58 (2,085,448) Wireless Re 
ceiving Set : ; 

H-59 (2,085,556) Television Sys 
tem 

H-60 (2.085.585) Emergency 
Antenna. : 

H-61 (2,085,624) Remote Con 
trol. : 

H-62 (Design 105,174) Radio 
Dial Escutcheon Plate. 

11-63 (Design 105,190) Ra- 
dio Dial Escutcheon Plate. 


(1) Motive Power, Magnets 


I-1 (2,081,977) Acceleration 
Control. 

I-2 (2,081,993) Small Synchro 
nous Motor. 
(2,082,264) Motor 

I (2.082.506) Ac. Motor 

I (2.082.713) Motor Drive for 
Centrifugal Oil Testing Machines 

I-6 (2,083,395) For Making 
Cores for Apparatus. 


7 (2,084,058) Condenser Mo- 


nw 


tor 

I-8 (2,084,133) For Producing 
Magnetic Materials 

1-9 (2,084,178) Double-Speed 
Synchronous Motor. 

I-10 (2,084,479) Motor Con- 
struction. 


ELECTRICAL MANUFACTURING 
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(GEARED 





Consider these points when you look for 


ez dependable source of spring parts: 


INTELLIGENT HANDLING OF SPECIFICATIONS 





PROMPT, CERTAIN ACTION IN TOOLING UP 
DELIV ERIES TO MEET YOUR PRODUCTION 
“ty NIFORM QUALITY FROM START TO FINISH 
oo YNE SOURCE OF SUPPLY FOR MANY PRODUCTS 
Se -EF FICIENT PLANNING FOR GREATEST ECONOMY 
nal s Controlled quality from steel to finished part ts 

Barnes’ answer to the day's demand for production and 
ing still more production. A modern steel mill owned and 
operated by Barnes is capable of producing stock for almost 


any requirement, every day, Large amounts are always en 


Jeand for quick conversion into the kind of spring you need. 


din The W: ‘dient Barnes Company . BRISTOL, CONNECTICUT 


DIVISION OF ASSOCIATED SPRING CORPORATION 


SPRINGMAKERS FOR MORE THAN THREE QUARTERS OF A CENTURY 


Barnes-made SPRINGS 
. E.M.C. MOTORS 


ans 





With or Without Gear Reducers 


ivity Made in All Voltages—A. C., D. C., Universal 
Sye Are Competitively Priced 


And are ideally suited for projectors, dispensing 

devices, heat controls, advertising displays, mixers, 

small pumps, motor testers, and all similar 

— applications. If you are designing fractional h.p. 
motors into such products, 


Send for E.M.C. Specification Sheet TODAY! 


When filled out and returned to us, this Specifica- 


"9 tion Sheet will enable us to make constructive 
Ap recommendations for your job. 
Re ELECTRIC MOTOR CORP... Racine, Wis. 
Sys 
yency 


Con HEAT REFLECTING “ELEMITE” INSURES 
Rati THE LIFE OF THE HEATING ELEMENT 





Ra- 
jets Hard, Tough, Por Samples for 
valli ee | INSULATION testing end 
ichro a3" pt \ ie = fur- 
ee aka Any Rowe umeeet — 
akin , = | 
+ Mo: THE LOUTHAN MANUFACTURING CO. 
lucing Ceramic Specialists Since 1901 
Speed EAST LIVERPOOL, OHIO, U. S. A. 


3US 
RING AUGUST, 1937 





In the TIGHT SPOTS 
where the RUB comes 


Did you ever suffer the rub of a raw-edged, stiff collar? 
Then, as a builder of motors, you can imagine how it 
would be for those thinly-covered windings, as they 
are yanked and tapped into place, were it not for the 
slot insulating paper covering the rough edges and 
walls of the cells! 


Without question, that insulation must be both tough 
and flexible to take this rough treatment and afford 
the protection necessary to reduce ground failures to 
a minimum. 


“COPACO” SLOT 
LINER PAPER 
CAN “TAKE IT” 


COPACO is a 100°; rag content paper, free from 
brittle spots. Its mechanical strength, heat resistance, 
and high dielectric have earned for it the confidence 
of the motor building industry the world over! 

Manufactured in SHEETS .. . 30’ x40” 

and in ONE-PIECE ROLLS 450-2000 ft. 

in Any Widths Specified from 3," to 30”. 


Samples on Request 


COTTRELL PAPER CO., INC. 
Dept. M \ 


FALL RIVER MASSACHUSETTS ~* a> 
Factory: ROCK CITY FALLS, NEW YORK 















MILLIONS. 





LATEST ELECTRICAL PATENTS 





[-11 (2,084,590) Motor 

[-12 (2,084,590) Process ot 
Fabricating Laminations 

I-13 (2,085,708) Ac. Shunt 
M 


(J) Lighting, Lamps, Fixtures 





J-1 (2,082,067) Hand Lantern 

] (2,082,079) Lamp Finishing 
\Lachine 

1-3 (2,082,080) Lamp Finishing 
Machine 

J 2,08 I nating De 
vice 

| 2,08 6) I 

1-¢ OS2.616) I 

scent | 

1-7 (2,082,676) Emergency Lan- 
te 

8 ,082,687) Lighting Unit. 


US<2,05)) Portable Lam). 


| 
| 
] 8 Retlector At 


ights 





2,082,939) Starting C1 


r Vaj Devices 


iminated Article ; 
1-13 (2,083,426) Lighting Unit. 


J-14 (2,083,506) Focusing fot 
Incandescent Studio Spotlights 
J-15 (2,083,536) Christmas Tree 


Y-26 


HIGH HEAT MICA PLATE 
ARE USED ANNUALLY BY 


APPLIANCE MANUFACTURERS 


Whether you make Electric Toasters or Tea Kettles, in Y-26 High 
Heat Mica Plate you will find a Mica insulation that will meet 
your most rigid specifications—a product that daily is proving its 
efficiency in hundreds of nationally known appliances. 


The many manufacturers who use Y-26 acclaim its merits as a 
superb mica insulator as well as its economy. They know through 
continuous use that it is the equal of natural mica in every neces- 
sary respect—Electrically, Thermally, Mechanically and Hygroscop- 


ically. 


If you manufacture any type of high heat appliances, we suggest 
that you apply the advantages of Y-26 to your products—its avail- 


ability in Large Sizes, its Low Cost. 


Y-26 is obtainable in any thickness, in standard sheets 31x34 inches, 


rates 8 2 


“— 
quict-ur MIC 


cee) 





in cut or punched pieces of 
any size or shape, or in tubu- 
lar form. Sample sheets or 
tubes will be furnished on re- 
quest, for experimental pur- 
poses, without obligation. 


Handsome Illustrated MICA 
Catalog containing history of 
Mica, complete details on Y- 
26 and other Nemcoite Mica 
Products will be sent on re- 


> quest. 


NEW ENGLAND MICA COMPANY 


INCORPORATED 


WALTHAM 


MASSACHUSETTS 





Lighting Device 


1-16 (2,083,924) Illuminated 

Measuring Device. 
17 (2,084,037) Rare 4aas Filled 

Lamp 

1-18 (2,084,050) Clock. 

J-19 (2,084,162) Flashlight 
Holder. 

J-20 (2,084,176) Lamp. 

J-21 (2,084,192) Incandescent 
amp and Similar Device. 

J-22 (2,084,750) Gaseous Dis 
charge System 

'.23 (2,084,751) Gaseous Dis- 


charge Device 

1-24 (2,084,767) Bulb Holder 
for Flashlights 

J-25 (2,084,772) Sodium Vapor 
Lamp 


1-26 (2,084,911) Glow Lamp 
Electrode. 
1-27. (2,084,996) Gaseous Con 


duction Device. 
J-28 (2,084,999) Lamp. 


J-29 (2,085,192) Edge Illumi- 
1ated Indicator. 
J-30 (2,085,207) Mechanical 


Mounting for Lamp Bulbs. 
J-31 (2,085,530) Are Lamp. 


J-32 (2,085,531) Arc Lamp. 

J-33 (2,085,536) Are Lamp. 

7 34 (2,085,561) Gaseous Dis- 
charge Device 

J-35 (2,085,578) Filament 
Mounting and Mechanism 

J-36 (2,085,580) Illuminating 
Device. 

J-37 (2,085,614) Spotlight. 

J-38 (2,085,683) Portable In- 


candescent Lamp 

J-39 (Design 104,788) Lighting 
Standard. 

J-40 (Design 104,789) Lighting 
Standard 

J-41 (Design 104,826) Illumi 
nating Device 

J 42 ( Design 104,845) Wall 
Sracket Lamp 

J-43 (Design 104,846) Wall 
Bracket Lamp. 

J-44. (Design 104,847) Wall 
Sracket Lamp 

J-45 (Design 104,848) Wall 
Bracket Lamp 

1-46 (Design 104,862) Bracket 
for an Illuminating Device. 

J-47. (Design 105,057) Wall 
Bracket Lamp 


1-48 (Design 105,064) Orna- 
ment, 

J +9 (Design 105,081) Lamp 
Bulb 

1-50 Design 105,082) Lamp 
Bulb. 

J-51 (Design 105,173) Adjust- 
ble . il nr 


(K) Heating, Refrigeration 


K-] 081,990) Furnace. 

IX (2,082,035) Leak Detector 

K-3 (2,082,510) Refrigerator 
( trol 

K-4 (2,082,551) Vulcanizer. 

K-5 2,083,127) Refrigerating 
\y ratus 


K-6 (2,083,378) Refrigerating 
Apparatus. 

.-7. (2,084,006) Showcase. 

K-8 (2,084,341) Refrigerating 
Apparatus. 

K-9 (2,084,468) Thermoradiant 
Heating Unit. 


K-10 (2,084,730) Refrigerating 
System, 

K-11 (2,084,819) Hot Plate 

K-12 (2,084,997) Refrigerating 


\pparatus. 

K-13 (2,085,049) Machine for 
Making Flash Butt Welds 

K-14 (2,085,160) Freezing De- 
vice for Edibles 





K-15 (2,085,172) Refrigerating 
Apparatus. 

K-16 (2,085,217) Heater Circuit 
ind Control 

K-17. (2,085,355) Motor and 
Compressor Assembly. 

K-18 (2,085,356) Pump for Re- 


frigerating Apparatus. 
K-19 (2,085,450) For Producing 
Metallic Ingots. 


(L) Household and Portable 
Appliances 


L-1 (2,082,004) Dishwasher. 

L-2 (2,082,108) Washing Ma 
chine. 

L-3 (2,082,764) Grass Trimmer. 

L-4 (2,082,985) Heating Appli- 
ance With Timer. 

L-5 (2,083,313) Stereoscope. 

L-6 (2,083,505) Domestic Ironer. 

L-7 (2,083,607) Air Treating. 

L-8 (2,083,717) Frankfurter 
Cooker. 

L-9 (2,083,914) Filter Top for 
Vacuum Cleaners. 

L-10 (2,083,915) Covered Filter 
for Vacuum Cleaners. 

L-11 (2,084,059) Toaster. 

1.-12 (2,084,226) Clock. 
L-13 (2,084,494) Refrigerating 
) 
I 


14 (2,084,657) Apparatus. 

L-15 (2,084,744) Fan. 

L-16 (2,084,881) Toaster. 

L-17 (2,085,042) Air Method 
Cleaner and Carpet Sweeper. 

L-18 (2,085,433) Vacuum 
Cleaner 

L-19 (2,085,542) Whipping and 
Freezing Machine for Foods. 

L-20 (2,085,603) Manually Port 
able Power-Driven Rotary Planer 

L-21 (2,085,700) Suction Clean 
er. 

L-22 (2,085,701) Suction Clean 
er. 

L-23 (2,085,702) Suction Clean 
er. 

L-24 (Reissue 20,393) Air Cool 
ing Attachment for Fans. 

L-25 (Reissue 20,424) Washing 
Machine. 

L-26 (Design 104,800) Fruit 
Juicer. 

L-27 (Design 104,850) Range or 
Similar Article. 

L-28 (Design 104,875) Food 
Mixer. 

L-29 (Design 104,887) Range or 
Similar Article. 

L-30 (Design 104,914) Roaster. 

L.-31 (Design 104,915) Heater. 

L-32 (Design 104,937) Chime 

L-33 (Design 104,940) Air Cir- 
culator 

L-34 (Design 104,966) Chime. 

L-35 (Design 105,071) Fruit 
Juice Extractor. 

36 (Design 105,087) Waffle 
Tron. 

L-37 (Design 105,129) Vacuum 
Cleaner. 

L-38 (Design 105,130) Dust Bag 
for Vacuum Cleaners 

L-39 (2,084,392) Air Condition- 
ing Device. 


(M) Business Machines 


M-1 (2.084.445) Combined Cal 
culating and Typewriting Machine. 

M-2) (2,084,560) Accumulating 
Device. 

M-3 (Reissue 20,419) Sorting 
Machine. 


(N) Automotive Equipment 


N-1 (2,081,932) Automobile 
Lamp 


ELECTRICAL MANUFACTURING 
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Dielectric tests on insulation 
in small apparatus may be 

made quickly, safely, and 

accurately with AmerTran 

Type TS-t Testing Set. Avail- 

able in sizes up to 2 Kvya., for ’ y 
potentials up to 10 Ky., and Send for 
with three voltages providing Literature 
maximum output, it may be 
used in the factory or labora- 
tory to do the work of three 
test sets of usual design. It 
is equipped with a crank 
operated voltage control, 
testing transformer with 
four section secondary, 
double range voltmeter, cir- 
cuit breaker and pilot light. 


AMERICAN TRANSFORMER 


COMPANY 
174 Emmet St., Newark, N. J. 





AmerTran Type TS-4 @ 


AMERTRA 




















SHADED-POLE 
INDUCTION TYPE 
A.C. MOTORS 


featuring 


UNUSUALLY HIGH 
STARTING TORQUE 


Four general types available: 
Two-Pole, Four-Pole, Geared- 
Head (shown above), and 
Reversing (shown at right). 
Power ratings range from 
-0002 to .008 horsepower. 
Starting torque ratings range 
from .015 to 8.50 pound- 
inches. These motors are 
precision-made, powerful, 
rugged, and reliable. Self- 
starting. A.C. only. Send 
for complete set of Data 
Sheets. Barber-Colman 
Company, Rockford, Illinois. 


by BARBER-COLMAN 


a BRONZE BEARING 


SERVICE 
designed.... 


TO FIT YOUR NEEDS 


@ Are your bearing applications sat- 
isfactory in every respect? Are they 
giving the greatest performance—the 
longest bearing life? Are you paying an 
excessive price for your requirements? 


Johnson Bronze can give you the cor- 
rect answers to all of these questions. 
Our staff of competent engineers and 
metallurgists will study your applications 
from every angle. Loads will be deter- 
mined, speeds, shock, impact or end 
thrust. The wear rate in relation to the 
expected bearing life. Unusual factors, 
perhaps, such as acid, corrosion, oper- 
ating temperatures. 


Regardless of the conditions that exist 
—our more than 25 years exclusive 
bearing experience—plus the most com- 
plete and versatile facilities available 
—enables us to recommend the exact 
type of bearing to deliver the maximum 
in performance. 


Our counsel is offered without obligation 
—our recommendations entirely with- 
out prejudice. May we be of service 
to you? 


JOHNSON BRONZE 


570 S. MILL STREET - NEW CASTLE, PA. 


= SNe . = 4 
= Ve BEARING HEADQUARTERS 
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BLUEPRINTS... 
today’s sales barometer! 


Design-engineers will tell you that one of the pri- 
mary requisites of a product’s saleability is its sim- 
plicity and beauty of design. A factor that greatly 
tends to chart the future course of sales. Successful 
marketing is therefore predetermined in the early 
stages of blueprint inception. 

Norton custom-molded applications are decided 
assets to your products because they are made by 
men thoroughly experienced in the profession. 


Quotations on request without obligation. 


NORTO LABORATORIES 


LOCKPORT, N. Y 





FEW TURNS - CENTER TAP 
but ‘‘Duo-Matic’’ winds 1000 sections a day 


A radio power amplifying transformer coil 
section contains 1,850 turns of No. 34 
enameled wire, with a tap at 925 turns. 
Winding 16 coils at once, the Duo-Matic 
turns out 950-1000 per 8-hour day at 85°, 
operative efficiency. 


The Duo-Matic can wind up to 28 coils at 
once. Two separate paper rolls. Paper 
automatically inserted. Two-piece arbor 
construction simplifies handling. Tensions 
calibrated for recording settings —set-up 
time reduced. 


Write for pamphlet. 


UNIVERSE WINDING COMPANY 


PROVIDENCE 














N 1.979) Igni Coil 

N Phase Indicate 

N-4+ ( Ss +1) lire Le ith 
rit to 

N (2,08 83) Ie Saving 
De r 

\ QS \utor e Tire 

essure [Indi ne 

NX ( 698) Retlect 12 

Device f Pail-lights 

N-8 (2.( 659) Collision ( 
earance | Vehicles 

N-9 ,O8 Ignition Time 
and Coil 

N-1 O8 78) Vehicular Sig 
al 

N-1 Z Shieldir De 
ce f Ignition. 

N-1 Ss 2.8 ) Circul ( r 

N-1 (2.08 05) Ve le Li 
ction Indicat 

N-14 54 Ire Ise 
amy sase 

N-15 (2,083,283) Spark Plug 

N-16 (2,083,470) Directional 
Signal Switcl 

N-17) (2,083,673) Weadlight In 


dicator and Ornament 


N-18 (2.083.916) Spark Plug 

N-19 (2,083,940) Vehicle Cor 
Device 
N-20 (2.084 ) Head] 
re 

N-21 ( 84.158) \ut ¢ 
| C¢ 

\ R4 Antiglare | 
imi! 101 \pparatus 

N O84 Automobile 
Indicator 

N-24 (2.084 4 Lens fo 


N 5 (2.084.258) Control Teni 
on for Internal Combustion En 


NI. 3¢ 2? 084.267) ILenition Svs 
N-27 (2.084.371) Motor Vehicle 


8 (2,084,426) Fuel Cut-Off 
1) Automobile 


N 
N ) .O84,77 
Radio Antenna 
N-30 (2,084,800) Indicating and 
trol Apparatus 
N-31 984.939) Deflation In 
itor Switch 
(2,084,966) He iter 
3 (2,084,984) Signal Arn 
34. (2,085,071) Clock 
5S (23,085,173) For 


iquid 
Distribution for Hydraulic Brakes 


N-36 (2,085,218) Direction In 
dicating Systen 

N-37 (2.085.275) \utomobile 
Current Supply System 


N-38 (Design 104,888) Auto 
motive Signal lens 
N-39 (Design 104,952) Soundin 





Signal i 
N-40 (Des 104.968) Autom«e 
bile Roof Ac 


N-41 (Design 105,047 \utomo 
bile Light Signal 

N-42 (Design 105,067) Radi 
\ntenna for Vehicles 


(O) Railway 





©-1 (2.081.900) \utomatic 
Switching Syste for Railroads 

O-2 (2,082,026) Motor Control 

O-3 (2,082,124) Lighting Ap 
paratus 

()-4 (2,082,136) Railway Traffic 
Control 

O-5 (2,082,142) Railway Switch 
Operating Apparatus 

() »,O82 §) Signaling Sys 
em 

O-7 (2,082,152) Train Dispatch 
ing System tor Railroads 

Q-8 (2,082,162) Train Dispatch 
in System for Railroads 

().9 (2.082.166) Speed Respon 


sive Apparatus 
O-10 (2,082,179) Railway Traffic 
Controlling 


ratus 





) 180) Centralized 
Traffi ( olling System for 
R ilre Is 

()-12 (2.082.185) Receiving Ap 

ratus for Communication Sys- 
tems for Kailway Trains 

O-13 (2,08 81) Distribution 
Satan 

()-14 (2,082,333) Centralized 

( it 1 Syster tor Rail- 

() 5 S Railway Cab 
Signaling Syste for Railroads 

O 8 Xailway rat 

Con 


LATEST ELECTRICAL PATENTS 





()-1 (2,082.4 ) For Dispat 

gy Trains 

()-18 6) Prain I) 
vatchir n 

()-19 (2,082,437) Interlocking 
Syster fi Kailroads 

) (2,082,4¢ I i Dis 

tching System for Railroads 

QO-21 (2,082,463) Train Dis 
patching System for Railroads 

() (2,082,464) Train Dis 
patching System for Railroads 

QO-23 (2,082,465) Trau Dis 
patching System for Railroads 

()-24 (2,082,466) Centralized 
Trafhe Control f Railroads 

M-25 (2,082,542) Automati 
Train Control Systen 

()-2¢ (2,082,544) Centralized 
Frathe Control for Rail ds 

Q-27 (2,082,547) Railway Traf 

( 1 Syste 

()-28 (2,08 SO) Centralize 
Pra Control System for Ra 

ids 

) O82.740 Centralized 
Pratt Control 

Q-30 (2,082.741) Trafh ( t l 
System for Railroads 

()-31 (2,082,742) Centralized 


Traffic Control System for Rail 
roads 

O-32 (2,082,930) For Control 
ling Railway Switches 

O-33 (2,082,931) For Control 
ling Railway Switches. 

O-34 (2,082,932) For Control 
ling Railway Switches. 

O-35 (2,082,933) For Control 
ing Railway Switches 

0-36 (2,082,971) For the Con 
trol of Highway Crossing Signals 


] 


is (2.083.008) Centralized 
lraffic Control for Railroads 
()-38 (2,083,195) System for 


Transmision of Signals to Rail 
road Vehicles 

O-39 (2,083,274) Railway Sig 
naling. 

()-40 (2,083,290) Automatic Sig 
naling System for Railways. 

O-41 (2,083,316) Insulated Rail 
Joint. 

O-42 (2,083,475) Automatic Bal- 
last Compensating for Railway 
frack Circuits. 

QO-43 (2,083,488) Train Describ 
er System 

O-44 (2,083,525) Railway Traffic 
Control System 

0-45 (2,083,585) Air Condition- 
ing System 

O-46 (2,083,902) Relay. 

0-47 (2,083,920) Railway Track 
Circuit 

()-48 (2,083,946 

()-49 l 


t 

71 
Electromagnetic Trac 

) 

2) 

59 
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QO-50 (2,084.21 Rail Bond. 

©-51 (2,084,259) Transmiss:or 
\ssembly for Generator Drives. 

)-52 (2,084,274) Tester 

O-53 (2,084,302) Train Describer 
System 

O-54 (2,084,425) Interlocking 
Control. 


0-55 (2.084.727) Trolley Bass 


0-56 (2,085,039) Train Dis 
patching System for Railroads 
Q-57 (2,085,613) Drawbridge 


Circuit Controller and Operating 
Means. 
O-58 (2,085,694) Locomotive 
0-59 (Design 105,053) Rail Ve 
hicle 


(P) Signaling, Signs, Advertising 


P-1 (2,082,038) Remote Signal 
P (2,082,479) Traffic Control 
P-3 (2,082,523) Sign 


P-4 (2,082,572) Discharge Tube 


Pp-5 (2,082,612) Advertising 
Clock. 

P-6 ¢ Signal Device 

rs Iuminated In 
icator Numbers 





P-8 (2,082,763) Irrigation Si 


P-9 (2,082,789) Signal 
P-10 (2,083,075) Traffic Signal 
Control and Switch. 
P-11 (2,083,118) Burglar Alarm. 
P-12 (2,083,192) Valve Connec- 
t10n, 
P-13 (2,083,230) Stop Indica- 


for Vehicles 


ELECTRICAL MANUFACTURING 





GIVE IT- 
INE WorRo! 


ro a strand of either TURBO Oil Tubing or Saturated Sleeving and subject it to all the tortures you can con- 
ceive of—twist it, bend it, snarl it completely out of shape. You can't break it and it resumes its normal, 
tubular form almost immediately. Such a test proves the high qualities of these insulating materials. 





TURBO Oil Tubing is impregnated, through and through, with the finest insulating varnishes, then baked. 
Its mirror-smooth inside insures easy fishing of conductors and the speeding up of production. TURBO 
Saturated Sleeving is a closely woven cotton tubing, heavily varnished. It is tough, resilient and flame resistant. 


SEND FOR STANDARD LENGTH SAMPLES of either one of these products for testing in your plant. 


State inside diameter and colors most in- 
WILLIAM BRAND AND COMPANY 


terested in. All orders for Brand products, 
Best in Insulation Since 1920 


regardless of quantities, are shipped same 
268 4th Ave., New York « Chicago—217 N. Desplaines St. 


day received. 
OIL TUBING and... 


TURBO SATURATED SLEEVING 


made by Specialists to 
suit your particular 
requirements. 









Meet the world's most versatile resistance 
units—IRC Type MW Insulated Power Wire 
Wounds! A radical departure from con- 
ventional design, they are made in a new 
flat type for unusually rapid heat dissipation 
and with famous IRC Unit-Molded Insula- 





AL 


tion for utmost resistance to 
muisture, etc. Made in six 
sizes up to 20 watts at 100 

C. temperature rise. Mul- 
tiple taps easily included 






up t 


138 N. Juniper S reet 


STRUTHERS DUNN, Inc. 


Philadelphia, 







Manufacturing 
Electrical Control 


Pa. 


Specialists 


Fut your problems 


of 


Equipment 


at low cost. Catalog upon 


OT ee Conic i ie eeye clic) request. 


OC UOMO 
MOM Cris] 


INTERNATIONAL RESISTANCE COMPANY 


401 NORTH BROAD STREET, PHILADELPHIA 





erat at) 


Cre try 


in Canada, England, F 





MAKERS OF RESISTANCE UNITS OF MORE TYPES, IN MORE SHAPES, FOR 
MORE APPLICATIONS THAN ANY OTHER MANUFACTURER IN THE WORLD 








AUGUST, 1937 
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WHEN YOU WIND WITH 


@ 





Transformers * Alternat- 
ing- Current Motors « 
Circuit Breaker Coils « 
Blow-Out Coils * Plating 
Generators « Solenoid and 
Magnet Windings« Direct- 
Current Motors « Arc- 
Welding Transformers « 
Generators * Remote-Con- 
trol Apparatus « Arc- 
Welding Generators. 









VEGA 


MODERATE IN COST 


ASSURES UNIFORM 


| INSULATION ON 
| CORNERS TOO 


FOR SUPERIOR SERVICE 
UNDER HIGH HEAT 
CONDITIONS... . 


| peratures and excess temperatures due to over- 
load if you wind with VEGA Chromoxide strip. 
The entire surface (corners as well as flat 
sides) is evenly and amply insulated. VEGA 
Chromoxide gives your product a magnet wire 
or strip that combines the refractory qualities of 


! } . @ Your product will stand up to higher tem- 
( 


Class-B insulation with the high space 
factor of enameled wire. Equipment 
wound with VEGA Chromoxide strip 

7 or wire may be operated at Class-B 
— temperature limits—A.L.E.E.Standards. 
NO THIN-ENAMEL We will gladly cooperate by mating 
INSULATION LIKE test samples and penne - rite 
THIS AT CORNERS for information concerning any ap- 


plication under consideration. 





AMERICAN ENAMELED MAGNET WIRE COMPANY, 
Port Huron, Michigan (Division of The Electric Auto- Lite 
Company) Manufacturers of a complete line of MAGNET 
wire.. ANTENNA wire... ANNUNCIATOR wire... AUTO- 
MOTIVE cable .. BARE COPPER wire .. FLEXIBLE cord.. 
LAMP cord.. RADIO wire... RUBBER-COVERED wire 


BRANCH OFFICES IN PRINCIPAL CITIES 








LATEST ELECTRICAL PATENTS 











I S S Sigt R-15 (2,084,168) Are Welding 

| 64) Bus Registe R-16 (2,084,268) Tube Making 
gy Sys Copper Coating Process. 

P-1¢ x ) \l Signal R-17 (2,084,275) Weld Rod. 
Station R-18 (2,084,357) For Control- 

P-17 83.792) Timer and ling Catalytic and Other Contact 
Sienal Circuit Mass Reactions. 

P-18 084,169) Indicator X-19 (2,084,681) Eyeshield for 

P-] (2084.1 I \larn Welding Devices 

P-20 (2,.084,2( ) Indicator R-20 (2,084,691) For Perform- 

P-21 (2.084.407) Sign Flas! ing Thermal Conversions. 

P (2.084.561) Seism R-21 (2,084,889) We ding. 

P23 (2.084.845) Echo Sounding R-22 (2,084,968) Neutralizing 

P24 (2.084.915) Sigt \pparatus 

P25 ( 1995) Indicating I: R-23 (2,085,105) Portable Weld 
sean ing Tool 

P.2¢ 085.021 Combinatiot 8-24 (2,085,242) Are Welding 
Sig i Indi 1 1 Pratt Circuit és 
Roitat Dincestions R-25 (2,085,349) Electrical Pre 

p25 | C14] ipitatior > 
G : R-26 (2,085,543) Process lor 

eens. Cpa ea Coating Metals 

. , a K-27 (2,085,573) Ultraviolet 

P Sane Bera Atarn Sterilizing Apparatus 

P 25 ASe 208) Pihuanaceats R-28 (2,085,583) Welding 

. , : R-29 (2,085,664) For Determin 

> ‘ pecuae) Spalemetrio We ing Porosity of Rock Formations 
Fait Indic as R-30 (2,085,696) Weld Timer. 

P-: (2,085,589) Telemeter ‘ 

P-33 (2.085.617) Hotel Alarn (S) Health and Hygiene 

P:34 (Design 104,941) Sign S-1 (2,082,468) For Preventing 

P.35 (Desion 104.942) Sign x Stopping Stomach _ Sickness, 


Especially Seasickness. 
° . S-2 (2.082.793) Jirecti di- 
(Q) Recording Reproduction cme das es Poo Indi 
S-3 (2,082,934) Ultraviolet Ray 
S-4 (2,082,963) Ultraviolet 
Lamp 
S-5 (2,082,987) Razor 
S-6 (2,083,405) Motor. 
S-7 (2,083,579) Razor and Hair 


-1 (2,082,154) Apparatus tor 
Projecting Lenticular Film 

Q-2 (2,082,261) Phonograph Re 
eating, Charting, and Projecting. 

-3 (2.082.624) Recording In 
strument. t Ciinns 

O-4 (2,082,846) For Photograph oP (2.083.822) For Permanent 
ically Recording Sounds : Wredtae.” Jee é 

O-5 (2,082,893) Recording De S-9 (2.084.951) Marcel Machine. 
a S-10 (2,085,516) Cellulose Hair 

( > | 90( Sound R rd a -. ; 1 a 

S2 eres ) und Reco Pad for Permanent Waving. 
S-11 (2,085,627) Ultraviolet. 
S 


I ~ ? 
? S ~oture pr . 3 A 
‘ ae-7 83.245) Picture Repro 12 (2,085,644) Rectal Elec 





2) Diavision. 


, 5-13. (Design 104,921) air 
()-9 (2.083.314) Automatic Stop Ss ’ Hait 


Waving Apparatus 
S-14 (Design 105,074) Electro 


) > 083.355) Combined Pi 9 
-10 (2,0 oe thermo Bath Cabinet. 


ire and Sound Recording 
O-11 (2.083.374) Recording and 





Rciecieninn Godnee (T) Toys, Amusement Device 
()-12 (2,083,385) Sound Record 
sag T-1 (2,082,218) Target Mechan- 
(9-13 (2.083.558) Moving Pr isn 
ture Sound Head T-2 (2,083,500) Toy Building 
O-14 (2.083.646) Motor Drive r-3 (2,083,594) Lighting Sys 
Motion Picture Cameras tem for Toys 
Q-15 (2,084,525) Shutter for Pic 5 T-4 (2,084,322) Toy Railroad 
ture Recording or Reproducing. Track ; 
O-16 (2.084.618) Photoelectric r-5 (2,084,452) Amusement 
Exposure Meter Game Apparatus. 


QO-17 (2,084.643) Lamp Mount 
ing for Photo-Copy Machines 


O-18 (2.084.769) Photoelectri: (U) Switches, Fuses, Wiring 





Exposure Meter Devices 
©-19 (2.084.947) For Reproduc 
ing Sounds Recorded on Strips U-1 (2,081,928) Coiling Cord 
O-20 (2,085,194) Recording and U-2 (2,082,014) Circuit Break 
Reproduction of Impulses. el 
Q-21 (2,085,205) Means to Scar U-3 (2,082,028) Plunger-Type 
Sound Films Current Interrupter. 
[3.22 {2 5 production U-4 (2,082,128) Apparatus for 
§ Sound Light. Electrical Uses. 
0-23 (2,085,582) Phonograph U-5 (2,982,369) Incandescent 
0-24 (Reissue 20,422) Sound Lamp Socket. 
Translating Svstem U-6 (2,082,448) Switch 
O-25 (Design 105,164) Crystal U-7 (2,082,453) Connector 
Unit for a Phonograph Pick-Up U-8 (2,082,794) Contact Struc- 


ture for Circuit Controllers 


(R) Processing, Plating, Welding U-9 (2,082,947) Terminal Con 














nector 
2-1 (2.082.904) Welding U-10 (2,082,986) Protected Ter 
R-2 (2,083,022) Casting Metals minal. 

By Electromagnetic Forces U-11 (2,082,994) Receptacle. 
R-3 (2.083.034) Welding. U-12 (2,083,343) Cut-Out 
R-4 083.190) Welding. Switch for Motors. 

R-5 (2.083.234) Welding. U-13 (2,083,415) Mounting for 
R-6 (2.083.309) Welding. Switch Boxes. 
R-7  (2,083.364) Shield for U-14 (2,083,606) Solderless Con 

Anodes nector Lug. 

R-&8 (2,083,798) For Electrically U-15 (2,083,836) Conductor Ter- 

Treating | lsions minal Device. 

2-9 (2.083.799) For Electrically U-16 (2,083,923) Terminal, 

Treating Emulsions U-17. (2,084,010) Fuse Link 
R-10 (2,083,800) Pipe Line Construction. 

Treating System U-18 (2,084,109) Lock Washer. 
R-11 (2.083.801) For Dehvydrat U-19 (2,084,222) Fuse Plug As- 

ng Petroleum sembly. 

R-1 (2,083,802) For Treating U-20 (2,084,495) Fuse 

Emulsions U-2] (2,084,885) Cirewtet 
R-13 (2.084, + For Producing Breaker. 

Special Fields U-22 (2,084,886) Circuit 
R-14 (2.084.046) Electrolyte and Breaker. 

Device Employing Same U-23 (2,084,910) Switch Gear. 
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her. 


As 


Fits 


Hermetically-sealed 


Your Job 


electrolytics. 
of 


Enormous capacity in 


minimum bulk. 
& 


Exceptionally low cost 


for given capacity. 
* 


Available in widest 


range of can and Remember this: AEROVOX 
pioneered the dry electrolytic con- 
denser art. It has supplied the major 
e portion of the millions of such units 

in daily use. @ To whom can you 

AEROVOX has __ better entrust your capacitor problem? 


mounting styles. 


either made your unit, 


or can make it. 










CORPORATION 


70 Washington St. Sine Brooklyn, N. Y. 








No matter WHAT you are building 


(if radio or elect rical) 


it has to be connected with WIRES 


Have you considered the advantages of the new 
ALDEN detachable connectors in place of ter- 
minal strips, binding posts or continuous wires? 
These New Connectors provide complete insula- 
tion between each individual lead. 

Are small compact connectors which can be 
modified to accommodate from one to fifty- 
eight wires. 

The connector moldings do not need to be much 
larger than the cable on this it is used. 

They meet the Underwriters’ requirements of 
protected live contacts. 


No. 504 FL No. 504 PL 


Typical 4-wire Alden connector and plug. 


Can be made any multiple desired. 


Each contact completely insulated from the 
other. 

In this particular type, the leads go directly from 
the plugs or connectors: other types mount 
directly to the chassis with a sheet metal screw 
making a detachable terminal strip. 


ALDEN PRODUCTS COMPANY 


Dept. EMA 


Brockton, Mass. 


AUGUST, 1937 








HP 


Illustration 
shows the 
type GU-2 
motor, 500 
H. P., 4-pole, 
induction, 
shaded coil, 
for operation 
onalternating 
current, 60 
cycles only. 
Available 
with or with- 
out gear re- 
duction and 
cast, detach- 
able base. 
Slow speeds 
from 1.6 
Ey PF BM. 2 
227.2 R. P. M. 





MOTORS 


If you plan to motorize an old 


product or develop a new one 
and you require a_ fractional 
horse-power Universal or Shaded 
Pole motor, choose a SIGNAL 
motor. SIGNAL is a specialist 
in the small motor field. The 
experience gained over a period 
of 44 years of successful motor 
building is reflected in a high 
quality, dependable, priced-right 
product. Prices are low because 
the complete motor is built by 


SIGNAL in the SIGNAL Factory. 


Write for complete informa- 
tion. 


SIGNAL ELECTRIC MFG. CO. 


Menominee, Michigan 
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Here smotth tumning 


{ { ( ( W-17 .083,626) Ar fying 
Breaker. Circuits ; 
| (2,084,95 Cor Holde W-18 (2,083,645) Transmission. 
{ » (2,085,316 Mer ry W-19 (2,083,653) Transmissio1 
Switel W-20 (2,083,747) Signal 
I 085,399) Dur Plug W-21 (2,083,755) High Fre- 
r Seal f © Fuse Sockets rency Amplifier and Frequency 
[ 8 085,53 Switel Multiplier. 
l 2.085.638) Outlet Planner W (2,084,003) Telephone 
= . aes U-: O85 7) Switch Cor W-23 (2,084,104) Signal. 
P [ (Reissue $20) High Ve Control. 
tage | S¢ W-25 ( 084,119) Compensating 
esigt 105,15¢ lug Network 
W Us ) P rr 
Pelephone 
WW O84 ) Amy ( 
W (2.084 Filt for 
I speakers 
W 186) Photoce Ar 
W-30 (2,084,242) Phoneti-« 
\larm 
W-31 (2,084,422) relephone 
lransmission Circuit. 
W-32 (2,084,475) High Fre 
ency Amplifier. 


W-33 (2,084,476) Electron Dis 
harge Device and Circuit 








W -34 2,084,903) Signal 
W 3 (2,084,944) Acoustic D 
vice 
W -3¢ (2.084.945) Le udspeaker 
W-37 (2,085,073) Sound Trans 
lating Device 
W-38 (?. 085.094 Gas-Fi ] 
Tube Circuits. 
W (2,085,141) Testing Ci 
Tor re le vhor € 
W-40 (2,085,184) Lapel M 
hone 
aly plifier 5 W-41 2,085,407) Amplifying 
HOW THE PICTURE WAS MADE. This unre- I W-1 US<,I01) Paystation es v I 
, elenhone 42 ( OS5.418) iriable er 
touched photograph was taken with an exposure of W-1 2.082.586) Mat acanice minal Impedance Signal 
three seconds. Both boring spindles were operating Telephone F f W-43 (2,085,488) System. 
I at 4000 R.P.M. Only the automatic feed, which slides MM os 082,745) Distant Vol- " 44 (2,085,637) Teletypewriter 
| on a track, was not operated. Machine is mounted on W.14 ( 82.911) Switel W. Ae (9. OR" 721) Sound Trans 
| a thick sponge-rubber mat so resilient that the pres- W-15 (2, 83,404) Telephone lating Device. 
sure of one finger will rock it. Though the time of ; \ , =. co ae _Electroacous W-46 (Design 104,738) Tele 
| exposure was relatively long, there is not the slightest ee hone Transmitter 
trace of vibration. Here is proof, not only of the 
accuracy of the machine itself /Ex-Cell-O/, but of the 
two Ohio Motors which power it. 
Corporate Patentees 
Here is shown the diamond boring of 
bearings in the end bells and frames of A Black & Decker Mig. Co., L-20. 
Ohio Motors on a machine tool powered Mdiustable Geakeld & F ‘ ee ee | 
R Adjustable Scaffold & orm oO. Bey E0e 3 - 
by two Ohio Polyphase Motors. E-135 3reeze Corporations, Inc., N-18. 
¢ 7 Adlake Co. ¥-1 Bridgeport Metal Goods Mfg. Co., 
cans ° . ‘orp 33 f 24. 
This is another example of how Ohio Motors ee Apgar ristol Co., E-127, F-2 
™ : . ee ig rie ce: cae : ; ager 3rown & Sharpe Mfg. Co., FE-11. 
contribute to precision machine tool design and a ee Brunhoff Mic. Co.. 34, P.35 
operation. ‘ft. H-9 Bat Wek ce se U-29 
1almers Mfg. Co., E-43, suds eel Co., R-28. 
° - 3ulldog Electric Products Coa. 
Both motors and machine are so accurately and fe Sg Ce ee ; 
finely made they are practically vibrationless, and District Telegraph Co., ee ee ee 
39, »yron JaCKSO o., ) 
so produce smooth finished work of extreme American Hard Rubber Co., C-12 
accuracy. A tolerance of only two 10,000ths of re ee hee ean C 
an inch is allowed. In this case the “Go” gauge American Tel. & Tel. Co., E-8, Cameron, Machine Co., E-29 
“ " toRT i - 4 < : E-40, E-41, E-62, E-85, E-126, Carter arburetor Corp., N-28 
1S .6246; the No-Go gauge 6248. After E-141, W-2, W-14, W-18, W-31, Cl apman Electric Neutralizer Co., 
diamond boring, the bearings are burnished to dy sete —? oie guia ieee. ks 
mericat ranstormert Ox. . hicago elepnone Supply Ox< 
further insure accuracy of diameter, and produce Anaconda Wire & Cable Co., B-23. D-11, D-12, D-22. 
s . eee Inc., S-10. Chrysler Corp., E-89 
a smooth, hard, bearing surface. Associated Electric Labs., Inc., Cincinnati Milling Machine Co., 
W_12. E-20, E-21. 
Let Ohio Engineers cooperate with you in the ee oe ee Oy eae ee ee ae 
° - \teliers cle Constructions Slec- 1tizens rust 0., s 4. 
solution of your motor problems. triques de Della, U-24. | Clark Equipment Co., 0-59 
Atkins & C« B.. ©. Bees Cleveland Crane & Engineering 
Atlantic Precision Instrument Co., Co., E-99, 








E14 ollins Radio Co., W-1. 
THE OHIO ELECTRIC | afiiisic rectric co, E83 Compagnie "Generale “De Tele 
MANUFACTURING CO. B ee nes 
5905 Maurice Ave., Cleveland, O. Consolidated Wire & Associated 





Badger Meter Mfg. Co.. F-21. Corp., N-29. 
Ohio Motors meet or exceed N.E.M.A. Rell Telephone Labs., Inc., B-5, a if Ue Co., P-2 
and N. €E. L. A. specifications. B-1 8-22, D-4, D-8, E-9, Cor Corp., N-20 s : 
F.] Be Ge. 77. Rs. Crocker-Wheeler Electric Mfg. Co 
G2. Gi, Gat Bs. “Sex, Ott nine : 
| H-46, H-47, Q-11, W-3, W-4, Cuno Engineering Corp., N-3 
| W-5, W-15, W-23, W-24, W-26, 
W-27, W-37, W-38 D 
Bendix Brake Co N-19 
Bibb Mfg. Corp., E-95 Delta-Star Electric Co., B-2 
Birdseye Electric Corp., J-28 Detroit Edison Co., B-14 
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AWARD-WINNING OIL HEATER 
FINISHED WITH METALUSTRE 
The Spencer Heater Company’s new do- 

mestic oil-burning furnace, recently cited as 

the “Best Design of the Month” in Electrical 

Vanufacturing, is finshed in METALUS 

TRE, the metallic lacquer-enamel supplied 

by Maas and Waldstein Company. 

In praising Gilbert Rohde’s design for this 
oil heater, the author of the citation, Robert 
Heller, points out that an important attribute 
of good product design is “instantaneous, 

npelling visual appeal.” This, he says, 

Mr. Rohde secures by his lines, proportions, 


and his use of color 


The body of the heater is finished in 
two tones of softly gleaming blue-grey 
METALUSTRE, accented by the use of 
strong red on three decorative bars and on 
the valve wheels The maker’s name and 


the gage castings are in polished aluminum. 


FOR SMALL PRODUCTS ALSO 

In the Spencer Heater, and for high- 
erade products generally, METALUSTRE 
is sprayed over a baked coat of M & W 
primer which adheres strongly to the metal 
and resists heat, moisture, marring, and 
other destructive agencies. 

For many products, no primer coat is 
needed. METALUSTRE can be sprayed 
directly on the bare metal in the manufac- 
ture of such articles as buttons, pencils, 
drapery hardware, novelties, etc. As it 
covers well in one coat and air-dries rapidly, 
it produces beautiful finishes at minimum 


cost. Ady 





PROCESS TIMERS 


The Microflex Instantaneous Reset Timer provides extreme flexibility 
and uncanny accuracy in the timing of manufacturing processes. 





Cat. No. HX10 


MICROFLEX 


Trade Mark Registered 


All time adjustments on a front dial. Contacts of 
+g” diameter silver. Contacts can either open or 
close at end of time interval. Available in all 
standard voltages and frequencies and in the fol- 


lowing ranges of timing: 


Minimum Maximum 
2/10 second to 2 minutes 
2 seconds to 20 minutes 

12 seconds to 2 hours 

2 minutes 20 hours 


EAGLE SIGNAL CORPORATION — 


Convenient and accu- 
rate micrometer time 
adjustment dial. 


Pat. Nos. 1,383,533, 
1,460, 


Patents Pending. 


Accurate Within 


Colocful Glittering Beauty 


KER OD 


So the Chinese describe Metalustre 
—M &W’s widely-used, lustrous 
lacquer-enamel which gives that 
gleaming metallic finish desired for 
so many different products... 
METALUSTRE HAS IT! 
This beautiful, durable lacquer- 
enamel is adapted to the simplest finishing schedules, yet is appro- 


priate for the highest grade household and office equipment. 


Metalustre is supplied in brilliant and permanent reds, greens, 
blues, and purples, and in several tones of gold, silver, bronze, 
oxidized copper, and other colors. It air-dries rapidly and 


covers well in one coat. 


Maas and Waldslzin Co Newark Ut.p 


Branch Offices and Warehouses 1336 Washington Blvd., Chicago. . . 1228 W. Pico Blvd., Los Angeles 
Established 1876 — Producers of Lacquers and other Industrial Finishing Materials 






IT WILL PAY YOU " — 


707, 1,794,762 


STAMPINGS 
WIRE FORMS 
COIL SPRINGS 


Skill acquired through thirty-one years of 
experience; a modern, complete tool room; 
complete heat treating and spot welding 
facilities, and large stocks of material 
enable us to furnish precision products 


“The Original Welch Plug” 


1/10 ———- Specify Hubbard Expansion and quick service. 
1 secon . t : 
6 seconds Plugs and eliminate “‘leakers.” Send us your specifications, blue prints, 
1 minute sketches or samples for engineering infor- 


mation and quotations. 











en & eae oe ee M.D. HUBBARD SPRING CO. 


MOLINE 


AUGUST, 1937 





ILLINOIS 
690 CENTRAL AVE., PONTIAC, MICH. 














THE 


Righ" ON THE 





TYPE RFL REPULSION START INDUCTION 
MOTOR Furnished with resilient mounting for quiet 
| Operation and to meet general purpose requirements. 
| For use where high torques are required, such as 
| stokers, pumps, oil burners, etc. Can also be supplied 


with rigid mounting. 


MOTOR 


From the standpoint of performance, the elec- 
trical appliance manufacturer doesn’t care 
what name is on the motor, so long as it does 


the job. 


But with sales, it's different. A name that 
customers know and respect goes a long way 
in overcoming sales resistance. 


If the motor is an R & M, you are right on 
both counts. You know you're going to get 
performance, and the customer knows it too. 


R & M motors are powering electrical ap- 
pliances of every kind, from hair dryers to 
mechanical stokers. Standard motors, special 
motors— whatever is the best unit for the job. 


R & M engineers are keen on figuring how 
to meet unusual motor requirements. Why 
not ask our specialists to sit down with yours? 
Robbins & Myers, Inc., Springfield, Ohio; 
Brantford, Ont. 


ROBBINS & MYERS 
ee 


FANS « MOTORS « HOISTS « CRANES «+ FOUNDED 1878 








LATEST ELECTRICAL PATENTS 


DuMont Labs., Inc., Allen B., K 














G-5, G-35 , 
duPont de Nemours & Co., FE. I., Kelvinator Corp., K-6, K-17, K-18. 
R-26, Kilborn-Sauer Co., N-7, N-8. 
E Klangfilm G.m.b.H., Q-21. 


Knapp-Monarch Co., L-26, L-28. 
Eastman Kodak Co., Q-10, Q-11. 











Easy Washing Machine Corp., g 
L-6. 
Eclipse Aviation Corp., N-30 Landis & Gyr, A. G., D-20, F-16. 
Edison, Inc., Thomas A., J-22, Larmloc Corp., E-37. 
_J-23 % Leeds & Northrup Co., F-11. [- 
Edwards & Co., P-16. | Leviton Mfg. Co., U-11. 
Electrical Research Products, Inc., Liebel-Flarsheim Co., J-33. t 
e 96, O-12 5 i ele Lightolier Co., J-13. : 
Electric Household Utilities Corp., Linbbloom Auto Parts Co., N-5. 5 
a ite iia Line Material Co., U-17. 
fe OS Locke Insulator Corp., B-20. c 
Electroline Corp., B-10 M 
Electrolux Corp I-18 
Electro-Mechanical Research, Inc., ’ 
D.43. Machinerieen-e1 \pparaten Feb- 
“le onic Control Corp., F-23 rieken “‘meaf’’, D-16, G-27. 
‘lectronic Television Co., H-32 rnetic Analysis Corp., F-8 t 
lectrons. Inc.. R-30 y & Go, P. R., D-47. 
xhibit Suppl Ce T Research Co., N-9. Cc 
xpanded Metal ¢ 1) r Corp., N-25. 1 
ill Mfg. Co., J-38 | 
r ical Research Corp., C-10. Vv 
politan Device Corp., U-27. 
polis-Honeywell Regulator t 
O-1 Co, E-5 E-61, E-¢ 
M Cao.. 5-8. 3 Mosler I ( E-6¢ 
swort Te ion, Inc G3 M P e | t Prod 
G G ] 
F le h C D ( \ R 
] ( 1)-37 
G N 
\ I S ( P-17 
B.A Corp., J-15, _J-30 Neo A L 
Cahle | B-12 N Engineeri I 0-24 
é ( tr ( 1-34 N ( | : 
Electric ¢ B-13, B-21 ( Inc., I L-34 
D T)-1 T)-3¢ 1)-4 F-27 
E-28, E-30, E-31, E-5 FE-5 
F-20. E-96. F-97. F.9g O 
E-1 E-101,  E-1 F-103 
F104, F137. E138) 1 Brass Co., ] . 
F-14 F-14 T G6. G7 
(,-8 G 3 ( ( 9 c; 
G-37, H-27, 1-6. I 1-6, J P 
y Fy P 8 Fs 32 ve r Ele x Mfg. Co., U-14 
R-1 TJ-21. 03-22. 17-23. W234 I oy Electric Switch Co., D-2¢ 
; ; )-48 
—— , = x Pennsylvania Railroad Co., )?-52. 
General | itn S pe ae Pete sime Incubator Co., S-14. 
R-27 1 eum Rectifying Co. of Calif 
General Household Wittikes Co R-8, R-9, R-10, R-11, R-12. 
i -¢ H-63 : , Philips’Gloeilampenfabrieken, N.V.., 
Cannest Sats Os ) a E-142, G-30, H-23, Q-15. 
K-& 7 K oo . <- on 2 Phinney WW alker Co. N-34. 
N39. R Poor & Co., O-41. 
reneral Railwav Signal Cr O-1, Porcelier Mfg. Co., U-5. 
0.7 0.2 0-11 0.14..0-18 Power Patents Co., F-12, K-11. 
0-17. 0-18. 0-19. 0.20. 0-21 Pullman-Standard Car Mfg. Co., 
0-22, 0-23’ 0-24 0-23. 0.26. E-71, 0-45, 
€}:27 )-28 O 0-30 0-31 
0-37, O-4 oO Oo O-4¢ Q 
© (a) O-5¢ 
Geovhvsical Service. T R-29 2) é ( I I 
( 1-W 1 ¢ | 
Globe Machine & Mfg. ( L-19 R 
G e-Ur Mf Ca., 1+-17, 2-35 
G. M. Laboratories. Tr E-13 D-44, 
( ( 0-2 52, 
109 
H G-11 
Hanovi Chemical & M ( -18, ; 
T-11, S-3 35, 
Hartman Flectrical Mfg. € D-7 -43, 
Haze e Corp., H-41 I { 53, 
Her Hughes & Son. P 59, 
Hof & ( \lfred, J-2, J-3 ; )-7 , , Q-20, 
Holmes Electric Protective Co.., 0-23, W-10, W-17, W-21, W-28, 
E-51 W-29, W-32, W-33, W-40, W-41, 
Hoover Cc tai. £29. . 3.93 W-4 W-45 
Houde: Pracean R-12 Railley . ( 1-42, J-43, J-44 
Hveg le Svlvani Corp... G-19 J-45, J-47, J-51 
( H-22 Ranco, Inc., K-3, K-4 
Raytheon Production Corp., G 
| R-B-M Mfg. Co., U-28 
Reliable Electric Co., I ), 
I Fle Venti a ta. BS Research Corp., B-8, R-25 
International Business M hinec Reuter Organ Co., V-2 
Corp.. E-53, M2. M-3. Rheinische Metallwaarenund Mas- 
Internatior Glow Lamp Cory hinen Fabril, Sommerda Akti- 
T-2¢ engesellschaft, Germany, M-l. 
I Mf Co., N-1 Rival Ca.. 1-35 
I O r¢ ne Corp., W Re Corp., P 
Rubit ifier ( rr D-29, 
J 
3 
Taege W ( | 
Tohnson Laboratories, Inc F-24 Safety Car Heating & Lighting 
| , E-26, H-l Co., E-69, O-3 
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Outer members of 
Bowden wire con- 
trols for starting and 
stopping the cylin- 
ders of Dictaphones. 


HE above are shown because they are excellent examples 

of close winding to minute diameters—-.090, 60 coils to 

theinch. Their manufacture requires experience, care, and 

constant inspection in order to insure extreme flexibility, 

long service-life, and an accurate bore in which the control 

wire may freely operate. One of thousands of hard jobs 
that come to Peck because they are hard! 


WRITE FOR THE PECK CATALOG 


of springs and screw machine parts. An interesting and 
very valuable work on two subjects not too well known. 


PECK SPRINGS 
AND SCREW MACHINE PARTS 


The Peck Spring Co. 12 Grove Ave., Plainville, Conn. 


HASSALL 


NAILS, RIVETS & SCREWS 
a 7 OY 


<a 
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MADE TO ORDER IN ANY METAL—SEND FOR ILLUSTRATED FOLDER 
JOHN HASSALL, INC. esr. 150 404 OAKLAND ST.. BROOKLYN, N. Y. 
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—are not"duck soup"for — 
an organization lacking 
the “feel” for tricky jobs. 








ltieh & 
Gear Special les 65 


2635 W. CANTON STREET: CHICAGO 
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EVERY ONE / 


And here's a way to rid yourself of some of them. 
Use wire with... permanent insulation... 
one that will outlast your product. And you can 
get such a wire, whether you want it for coils, con- 
nections, leads, or many other uses. The name? 
Rockbestos. 


The basis of Rockbestos insulation is inorganic 
asbestos, a nature-produced heat resistant. Process- 
ing methods, exclusive to ourselves, form 
it over the wire in a seamless, dense, felted 
wall. That's why it’s... heatproof... 
permanent. . . highly resistant to the 
deteriorating effects of oil, grease, corro- 


sive fumes... and time. 


There are more than fifty different types 
of Rockbestos heat-resisting wires, cables 
and cords at your service. They are used 
in practically every type of electrical 
appliance or apparatus. Get rid of your 
failure returns by using Rockbestos. A 
letter will bring a sample. 


Rockbestos Products Corporation, 
718 Nicoll Street 


New Haven, Connecticut 





Rockbestos 
All-Asbestos 
Appliance Lead 
ire for ranges 
and appliances, 


ROCKBESTOS 


the wire with permanent insulation 
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| New Type HOT 
| The Lowest Priced | 
| Dumore Motor Ever Built , 





Question the designer of any machine or device operated 


by a Dumore fractional horsepower motor. He'll tell you 
he wanted the extra hours of dependable power that he 
knows are built into Dumore Motors through precision 


manufacturing methods. 


More specifically, he wanted the vibrationless running 
assured by Dumore dynamic balancing; maximum brush 
life obtained by grinding commutators concentric with bear- 
ings; centrifugal “breathing”? of windings eliminated 5) 
expansion at high speed and sealing; 100% contact of arma- 
ture leads accomplished by a special Dumore swaging 
process; each unit “run-in” to seat its brushes properly; and 
the 5-time inspection in manufacture. 

Dumore Universal Motors have been selected to power a 
multitude of machines blowers, Compressors, saws, 
cloth cutters, hedge trimmers, drills, embossers, floor 
polishers, vacuum cleaners, folders, grinders, massagers, 
routers, hose menders, coin games, sprayers, etc., etc. 
Let Dumore help you solve your power problem; 
write today for catalog and Free engineering service 
application blank. 


THE DUMORE CO., Dept. 107-H, RACINE, WIS. 





Sx eitzer & Conrad, Inc., U-20 Union Switch & Signal Cc., D 
Sea Roebuck & Co., L-37, L-38 E-12, E-132, H-4, O-4, 0-5, O-6, 
Sei os G.m.b.H., F-14 ©-9, ©-10, 0-12, 0-16, 0-3 
‘Selenophon”  Licht-und Tonbild O-33, O-34, 0-35, O-36, O-39, 
gvesells« n.b.H., O-19. O-40, ©-54 
s1 ens \ H c \ktiengese 
schaft, | \\ V 
1¢ ens-Scn ertwe € Aktic 
gesellsch B-11, E-¢ Vapor Car Heating ( D kK 
Signa Engineering & Mfg ( Ve Mig. ¢ B-19 
U-8 Viking Prod Ce on 
Singer Mf hGus a \ Alloys Cor] R 
Smith Cor A ee 
Societe \nonvme Le Carl G5 
C-] W 
Socon Oil Co I-20 
Spang nt & Co.. R-21 Ward Products Corp., N-4( 
Street Co; F-13 Warren Telechron Co., P-5 
Stromber ectric Co.. E-75. E-7¢ Webster Electric Co., 0-25. 
Sturtevant ( B. F., E-42 Webster Tallmadge & Co., E-1 
Submarine Signal Co., P-27, P-28 Westcott Electric Casting ( 
Sunds Machine Tool Co., R 
1) Western Electric Co., I-S, [ 
isu Nut Co., K-7 W-25 
tzbaugh Mfg. ( L-31 Wester Union Telegravh Co., 
E-136 
T Westinghouse Air Brake Co., E-9 
E-91, E-92. 
Pathes, italiana “Maoneti Ma Westing! oust Electric Elevato 
elli Soc. An., H-37 sae ete 
felefunken Gesellschaft fur Draht. Westinghouse Electric & Mfg. C 
ince alorietin, ; E-111 A-3, B-1, D-2, D-14, D-15, D-3 
E433, Fi. Gai. Gs Ga e ' 1s 7 cate 
Z Kt 74, 2 tes 
ve a7, 8-19, 2 a F-116, E117, £-119,° E-1 
Lele ee tJ | ai E-121, E-1 I 123, E-1 
usch & ( \ E-125, F-1 G-1 G-38, H-8 
Nhatatern | | 4 H-11 I-1, [-2, 1-12, J-2 K 
| Q L-27, L-2 N-1 ©-2, P-1, R 
Texas Co., C-7 5-4, U-2, U-3, U-31 
Sinimncan a KI Westin house X-Ray ( S-11 
rit a-Ds kote 1).3 Wi Storage Battery ( ( 
Pranscontine ul & W ert \i 
Inc., H 7 
rranslaph ( O 
rt bull Electric Mfg. ¢ l Youngst She & 7 ( 
Pung-S I Work It R-3 
U z 
ue ( & Carl ( Zei I} Aktiengesellscha 





LATEST ELECTRICAL PATENTS 





ELECTRONIC CONTROLS 


GR 


FOR ALL 


INDUSTRIAL USES 


20A Model 


COMPACT 
GENERAL 
PURPOSE 
PHOTO. 
ELECTRIC 
CONTROL 


UCC MANU- 
FACTURES THE 
Os 


MOST 
COMPLETE LINE 
OF ELECTRO- 


PHOTO 
CONTROLS FOR 
EVERY PHASE 
OF INDUSTRY 
Also 


iD CONTROL RECTIFIER @ INSPECTION CON- 


TROLS @ INDUSTRIAL CAPACITY CONTROLS @ 


Com 


AUTOMATIC SWITCHING CONTROLS 
AUTOMATIC CYCLE SWITCHING SYSTEMS 
AUTOMATIC CONVEYOR SYSTEMS 
plete engineering service on all electro-mechanical problems. 


Send for Pamphlet E1 


UNITED CINEPHONE CORPORATION 


43- 


Pioneer manufacturers of electrophoto controls 


37 33rd Street, Long Island City, New York, N. Y. 
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LEAKPROOF 


ENAMELED MAGNET WIRE 


@ this Hudson Wire product has met the most 
rigid requirements of electrical manufacturers 
everywhere. 


Much of its success is due to a new coating method 
that gives a smooth permanently-adherent enamel- 
ling. Mercury-process tests guarantee perfect 
uniformity and great tensile strength assures perfect 
laying even at high winding speeds. Especially 
adaptable for reduction in coi! dimensions without 
sacrificing electrical values. We also manufacture 
high grade cotton and silk covered wires, ali con- 
structions of Litz wires, and cotton and silk cover- 
ings over enameled coated wires. Our engineer- 
ing and design facilities are at your disposal— 
details and quotations on request. 


HUDSON WIRE COMPANY 


 \X/\NSTED DIVISION 


WINSTED, CONN. 








= New Modernistic 


SQUARE CASE INSTRUMENTS 


CAN BE SUPPLIED WITH 





@ Easily Read Extra 
Long Scale 


@ Front Illumination at 
Small Cost 


A high grade fibre board for electrical insulation. 
A material of quality possessing high tensile and 
dielectric strength. Used by many of the leading iio 
manufacturers of electrical equipment. 
Voltmeters, ammeters, 
milliammeters, thermo 


ammeters, etc. 


A.C. and D.C. in all | 


standard ranges. 





Triplett Precision Electrical Instruments adapt quality to modern de- 
mands in convenience, appearance, economy and ruggedness. This 

entirely new modernistic design will improve the appearance of your 

panels. Attractive prices. Let us quote on your requirements. 


pense 


An extremely hard board of superior quality which 
can be used in place of more expensive types of 1° a eS, 


insulating materials. y ae 


Pulp Products Department ELECTRICAL INSTRUMENTS 








Triplett Electrical Instrument Co. I am also interested in | 

| 318 Harmon Ave., Bluffton, Ohio | 

iyi We aT aia & a Vad COMPANY | Please send me more information on peruse l 
230 Park Avenue, New York,N.Y. 35 E. Wacker Drive, Chicago, Ill. | a a a Soe | 


| Instrument. 
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CARBON 
PRODUCTS 


BRUSHES—RINGS—ELECTRODES 
WELDING CARBONS—SHAPES 


The experience of 25 years of carbon 
engineering available on request. 


WRITE FOR CATALOG. 


Becker Brothers Carbon Co. 
223 No. Ashland Ave., CHICAGO, ILL. 





COILS 


e | 
Universal - 


Precision 
| 


Magnets, Solenoids and 
others to specifications 


COILS INCORPORATED 
229 Chapman St., Providence, R. |. | 
Cr JUST STRING, 


THEM ON. 
The tapered hole 
















cS SMairand socket tor high dielectric 


joint- bending does 
ba) 4 24m Denaing anes strength and heat resistance 


STRUTHERS DUNN, Inc. 
134 N. JUNIPER STREET PHILADELPHIA, PA. 


DUNCO 
Swine INSULATOR 


In this issue .. . 


BALL-BEARINGS AND 
YOUR PRODUCT DESIGN 


Basic application facts 
on non-motor points 


PAGE 60 











Isolantite tne. 


Sales Office - 233 Broadway, New York, N77. 
Factory at Belleville, N. J. 
Manufacturers of 


CERAMIC INSULATORS 





STAR INSULATING BEADS 


BALL & SOCKET TYPE m 
NINE STOCK SIZES 
ae tor Samples & Prices 
de of LAVOLAIN 


STAR PORCELAIN CO., Trenton, N. J. | J. 


A&A COILS 


MAGNET | Established 1924 SOLENOID 
Electrical Coil Winding Co. 
2731 Saunders St., Camden, N. J. 




















mi [A ce 
Cus 


: F + 
i ; 
ALLOYS, Aluminum 
Aluminu ( of America, 2179 Gulf Bldg Pitt 
burgh, Pa. 
ALLOYS, Copper 
American Bra Cc Waterbur ( 
ALLOYS, Magnesium 
Dow Che al Co., Dowmetal Division, Midland, Mict 
Dowmeta 
ALLOYS, Resistance 
Driver ¢ Wilbur B Newark, N. J. 
Driver-Harris Ce Harrison, N. J 
Hoskins Mfg. Co., Detroit, Mich 
Jelliff Mfg. Corp., C. O., Southport, Conr 
ALUMINUM 
Alur America, 2179 Gulf Bldg Pitt 
burg! "Pa 


AMMETERS. See Instruments. 
ANODES, Nickel, Brass and wes cara 


du Pont Ne & , & I trasselli Chemica 
Dept \ I netor De 
Seymour Mfg. ¢ 49 Franklin, Seymour, Conn 


ARMORED CABLE, Strip 
Acme 





Steel ( 2846 Ar r Ave Chicago, Tll. 
Av TENUATORS 
M « It Pr. I poli Ind 
BALLS. Steel 
B & Bearing C Ann Arbor, Mich. 
SAME s-S. Pesca de- sigat tg: 
ju Pont urs & Co., E , Grasselli Chemi 
Dept., Wiis ngton, De 
BEADS, ROUEN 
American Lava Corp attanooga. Tenn. 
Dunn, Inc St 134 N Juniper, Philadelphia 
Pa. F Spine 
Isolantite, Ir 933 Broadway, New York, N. Y. 
Star Porce n CX Trentor N. J. **Lavolain.”’ 
BEARINGS, Ball and Roller 
Bearings ( of America, 519 Harrisburg Ave., Lar 


caster, Pa 
Fafnir Bearing Co., New Britain, Conn 


Hoover Ball & Bearing C Ann Arbor, Mict 

New Departure, Division General Motors Corp Bris- 
tol, Conr 

Norma-Hoffmann Bearings Corp., Stamford Conr 
GreaSeal.’’ 

S. K. F. Industri Ir Front & Erie Ave Phila 
delphia, Pa. 

BEARINGS & BUSHINGS, Bronze 

Bunting Brass & Bronze Ce Toledo, O 

Johnson Bronze Co., 570 S New Castle, Pa. 

Phosphor Bronze Smelting 2204 Washington Ave., 





Philadelphia, Pa. 
peepee & BUSHINGS, Graphite 
Randal oaee Products Corp., Dept. 715, 609 W 
Lake, Chicago, Ill. 


BEARINGS, Oil-less (Non-metallic) 





Continent D amond Fibre Co., Newark, Del 

National Vulcanized ao Co., Wilmington, Del 

Nolu QOilless Bearings Co., 12 E. Johnson, German 
towr P ace his. : 

Richardson Co., Melrose Park (Chicago), Ill. “‘Insu 
rok 


Waterbury Button Co., Washington Ave., Waterbury, 
BELTS, Fan, (V-Belts, Cog Belts) 
Dayton Rubber Mfg. Co., Dayton, O. ‘‘Dayton.’’ 


BELTS, Steel Conveying 


Acme Steel , 2846 Archer Ave., Chicago, Il 


BERYLLIUM COPPER. See Copper, 
Beryllium 


BLADES, Fan 


Torringtor g. Co., Torrington, Conn 
BLOWERS, Armature 
Ideal Commutator Dresser Co., 1008 Park Ave Syca 


more, III. 


BLUE PRINTING MACHINES. See Ma- 
chines, Blue Printing. 

BOLTS, NUTS AND SCREWS 

Blake & Johnson Co., Waterville, Conn. 

Hassall, Ir John, 404 Oakland, Brooklyn, N. Y. 

Ryerson & Son, Inc., Jos. T., Chicago, Ill 


oe AND CARTONS 
ylord Container Corp., Dept. 401, St. Louis, Mo 


Hi ie & Dauch Paper Co., 325 Decatur, Sandusky, O. 
BRASS, BRONZE AND COPPER 

American Brass C¢ Waterbury, Conn 

Ryerson & Son, In so. T Chicage Tl 

Scovill Mfg. ¢ 65 Mill, Waterbury "Conn 
Waterbury Rolling Mills, Inc., 660 Watertown Ave., 


Waterbury, Conn. 


BRONZE BARS, Solid & Cored 
Johnson Bronze Co., 570 S Mill, New Castle, Pa. 
BRUSH SEATERS. See Seaters, Brush 


BRUSHES, Commutator 
Becker Brothers Carbon Co., 223 N Ashland Ave 
Chicago Tl. 





- é 

General Electri Cr Schenectady N Y 

National Carbon Co Inc., Carbon Sale Div Cleve 
land, O “Pyramid 

Ohio Carbon C¢ 12508 Berea Kd., Cleveland, O 
“Ohio.”’ 

Superior Carbon Product In 1115 George Ave 
Cleveland, O 

Westinghouse Ele & Mfg. Co., E. Pittsburgh, Pa 


BUSHINGS, Bronze. See Bearings & 
Bushings 


‘ABLE, Heavy Duty 


Soston Insulated Wire & Cable Co., Dorchester, Ma 
General C 4 Corp 420 Lexington Ave New York 
is. va Gencorone,’ Thermax 
General Elec. Co., Schenectady N ¥. Glypta 


““Versatol 


CABLE, Microphone, Speaker & Battery 

Boston Insulated Wire & Cable C¢ Dorchester. Mass 

Gavitt Mfg. Co., Inc Dept. K, Brooktield, Mass 

Holyoke Wire & Cable Corp 710) Mair Holyoke 
Mas 


CABLE, Motor Lead, Asbestos Insulated 


Boston Insulated Wire & Cab!e Co.. Dorchester, Mass 
Rockbest« Product Cory iis N New Haver 
Conn. 

CADM!'JM PLATING 

du Pont Nemours & (« E. 1., Grasselli Chemica 


Dept., Wilmington, Del 


CANDLES, Fixture 

Brandywine Fibre Products Co., 1402 Walnut, W 
mington, Del 

Franklin Fibre-Lamitex Corp., 190 E. 12th, Wilming 
ton, Del 

National Vulcanized Fibre Cx Wilmington, Del. 


CAPACITORS. See Condensers. 
CARBONS, Arc amp 


Becker Brothers Carbon 


223 N. Ashland Ave. 
Chicago, Il. 


National Carbon Co Inc., Carbon Sales Div Cleve 
land, O Everready ‘National 

Ohio Carbon Co., 12508 Berea Rd., Cleveland, O 

CASTINGS, Aluminum 

Aluminum Co, of America, 2179 Gulf Bldg., Pitt 


burgh, Pa. 


CASTINGS, Die 


Aluminum Co, of America, 2179 Gulf Bldg., Pitts 
burgh, Pa. 
American Brass C Waterbury, € 





Dow Chemical Co., Dowmetal Division, Midland, Mich, 
Dowmetal”’ (Magnes sium Alloy 


CASTINGS, Magnesium Alloy 


Dow Chemical Co., Dowmetal Division, Midland, Mich. 
‘“Dowmetal.”’ 


CASTINGS, Phosphor Bronze 

Phosphor Bronze Smelting Co., 2204 Washington Ave 
Philadelphia, Pa. 

CEMENT, Commutator 

Ideal Commutator Dresser ¢ 1008 Park Ave., Ss 
more, Ill. 

Mica Insulator Co., 200 Varick, New York, N. Y. 


CEMENT, Liquid Porcelain 
— Cements Co., 136 Sharpsburg, Pittsburgh, 
a. 


yea 


CERAMIC, See Insulation, Ceramic; 
Lava; Porcelain. 


CHAIN, Socket 
Bead Chain Mfg. Co., Bridgeport, Conn. 


CIRCUIT BREAKERS 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
Arrow-Hart & Hegeman Elec. Co., Hartford, Conn. 
General Electric Co., Schenectady, N. Y. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y 


CLIPS AND MOUNTINGS, Fuse 

Jefferson Electric Co., Bellwood, Ml. 

Littelfuse Laboratories, 4252 Lincoln Ave., Chicago, Tl 

ee Co., 17 Virginia Ave., Providence, 

Sherman Manufacturing Co., H. B., Battle Creek 
Mich. 

Waterbury Button Co., Washington Ave., Waterbury, 
Conn. 


CLOTH, Insulating 

Acme Wire Co., New Haven, Conn. 

Brard & Co., Wm., 268 Fourth Ave., New York, N. Y. 

General Electric Co Section Q-898, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Tl. 

Mica Insulator Co.. 200 Varick, New York, N. Y. 
“‘Armatite.’’ ‘‘Micanite.’’ 


DLUTCHES & COUPLINGS, Transmission 

Continental-Diamond Fibre Co., Newark. Del, 

Gencral Electric Co., Schenectady, N. Y. 

Lovejoy Flexible Coupling Co., 5020 West Lake, Chi 
cago, Ill. 


COIL (Coils) 

Armature and Field. See Coils 

Driers and Impregnator. See Ovens, Industrial. 

Electromagnet. See Coils. 

Impregnators. Vacuum. See Ovens, Industrial, 

Induction. See Coils. 

Resistance. See Units, Rods, Grids, Elements; also 
Resistors and Grid Leaks, Radio. 

Solenoid. See Coils. 

Winders, Induction Coil. See Winding Machines 
Coil. 
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EVERHOT HEATER COMPANY 


For nine consecutive years 
Ever-Hot has been using 
Chace Thermostatic Bimetal 
as the active element in its 
automatic pilot safety. 















Products calling for automat- 
ic movement at change in 
temperature or products for 
control of temperature have 
a definite need for Chace 
Thermostatic Bimetal. 


Sheets —Strips— Shapes. 


TA aC C O. 


1608 Beard Avenue - - - Detroit Mich. 





SOLDERLESS LUG 


NOTE the triangular wedge formed by the tang and 
V-bottom collar, which forces the wire into a solid 


mesh. NO set-screw contact ... NO flattening or 
separating of wires ... NO limitation to one size 
wire... NO shearing effect whatsoever ... VO 


special tools required to make connection ... NO 
need for you to search any longer for the PERFECT 
solderless connector—WE HAVE IT! 





Send for samples and prices. Address Dept. EM 

| “oY ‘ . Wr . Toma 
| ILSCO COPPER TUBE & PRODUCTS, Inc. 
5629 Madison Rd. Cine inmati, oO. 








ITY 


HOMER QUAL 
COMMUTATORS 


At Low Prices 


MOULDED TYPE ‘PATENTED) for defrosting fans, and car heater 


motors. Specifications and prices submitted on request. 


Whatever your Commutator requirements may be, let us serve you. 


HOMER COMMUTATOR CORP. 
4748 Hough Avenue, Cleveland, Ohio 








AUGUST, 1937 







mee 





uae loom motors; splash- 


proof motors for dairies and 


wet places; vertical motors— 
these are only a few of the spe- 
cial designs Peerless has avail- 
able. Peerless builds special 
motors for grinders, pumps and 
equipment of all kinds. Range 
of sizes 4 to 10 horsepower 
Send us your drawings and 
specifications. 


WARREN, OHIO 


AR Ab NoteID 
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EAN 


Standard and special 
|) designs for electrical 
Mi) and radio require- 
wet, i) ments. 


Catalog on request. 





i F 





JOHN E. FAST & CO. 
PIB MCL aks] AOL 





PRESSURE REGULATOR 
& SOLENOID VALVE 


Combined 
in ONE Assembly 


Ideal for heating, air con- 

ditioning, humidifying 

equipment. Controls flow 

of air, water, or oil. 

Efficient Compact 
Low-priced 

Sendfor Complete Description 


GENERAL SALES 


& PRODUCTS CORP. bs 
45 Mohawk St., Cohoes,N.¥.  # j/k 















Magnetic Valves 


to control electrically 
the flow of 


STEAM —WATER— OIL 
AIR—GAS— Ete. 


Write for bulletins 
MAGNATROL VALVE 


CORPORATION 
56 Beekman St., New York 











For further information concerning products 


listed in the Classified Index, see 


INDEX TO 
ADVERTISERS 


Pages 132 and 133 





VACUUM IMIPREGNATION 
FOR BETTER REPAIRS 
Practices of a progressive service 
shop, to be found on 


PAGE 70 





LR oe ee 
severitas tina 


Type 1-A. Visible Cushions. Noiseless. 






= at { 2°,” bores. Write for test sample. 


PATENTED 5020 West Lake St. Chicago, Ill. 





SLOT CELL INSULATING PAPERS 


will be described in detail in a coming 
issue of 


ELECTRICAL MANUFACTURING 


SAVE on Power, Service, Price. *\ ths” 


Galak =~ LOVEJOY FLEXIBLE COUPLING CO. 


Acme Wire (¢ New Haven, Conn. 
American Enameled Magnet Wire Co., Port Huron, 





Coi I 2 ( ma Providence, R. I 
Davis & ¢ I Dean W., 549 W. Fu Chicag 
Ill 
ect ( Winding Co., 2731 Saunders, Camder 
N J 
General Elect ( Schenectady, N. Y 
Roeblir Ss ( John A., Trenton, N. J. 
COILS, Radio Frequency 
Electroni Me ul lr 201 E. 12th, New York 
N. ¥. 
ee eee STONES & — 
ld ( 1008 Pa Syca 
more I 
COMMUTATORS 
i | mut Cory il \ ( 
land, QO. 
CONDENSERS, Fixed 
me Wire ¢ vy Ha ( t 
vox Cory 2  aadaaes Brooklyn, N. Y 
Cornell-D r Corp O08 H ton Blvd, § 
Plaint N. J 
I t & ¢ I N. Ci 4 ( i 
I 
Corn ID r Ss 
P N J 
Dur | ( I B Ne York 
N. ¥ 
General I I ( Sche N. ¥ 
CONNECTORS, Wire 
\ e ( Dept. EMA, B kt M 
I al Cor D ( 1008 Park Ave Syca 
more, 1 
Sherman Mf ( H. B., Battle Creek, M 
CONTACTORS, magnet 
rrow-Hart & Hegema ( Hartfor Conn, 
a Soh Co. is tl Mt. Vernor “. ¥ 


CONTACTS. See Points, Contact. 
CONTACTS, Carbon and —— 








Becker Br rbor ind Ave 
( ig I = 
National Ca n ¢ Inc., Carbon Sales Div., Cleve 

ind, O Natior 
Ol 4 ‘ ss] a Rd., ¢ ur oO 
Ss -_ t I Ir 115) (Ge A 
Clev oO 
CONTROLLERS, Motor 
\ B 
Arr Hart & H 
I Instrun ( 
I D f 
‘ 
Dun I S 138 N. J ] idely i 
Pa 
Genel ble ( Ss N. ¥ 
Nat I ( ( ) R \ 
Ave ( J 


CONTROLS, and Valve Temperature 
See a I nostat 








Arrow-Hart & Hegeman 1 Co., Hartt ( 

I ( ( Rock . y 

! 1 ( 166 W \ Philadelphia 
I D Mit I iF R ator 
‘ 

General 8 & Products Cort M k, ( 

a 

Magnatr Valve Corp 2? Beekman, New Yi N. ¥ 

Me i Cory 1201 Belmont Chicago, 1 

rrent ¢ Harold E., 619 N. 54th, Philadelphia, Pa 

Soe a 

Raythe , Elecl. Equipment Div., Waltham 
Mass 

ee Rotary 

G See t. E-3H, 466 W. Su 

perior, i Ili. 

ea ee 

At rica Bra ( W: ry. Cont 
eryllium Corp. of Pennsylvaniz Pa. 

R verside Meta ( Riversice Burlington County 
N.. J. 


CORD, Flexible, Heavy Duty; Lamp; 


Heater 
American Enameled Magnet Wire Co., Port Huron 


American Steel & Wire C« Rockefeller Bldg., Cleve 
ind, O United States Steel Corp Subsidiary. ) 


Bel ien Mfg. Co., 4633 W. Van Buren, Chicago, Ill. 
Rosto yn Insulated Wire & Cable Co., Dorchester, Mass. 


Diamond Bra jing Mills, Chicago Heights, Ill. 
Driver Ha Co., Harrison, N. J 

Gavitt Mf Cc _ a Dept. K, Brookfield, Mass. 
General Cable Corp., 420 Lexington Ave., New York 


Genet Electr Co Section Q-898 Appliance an 
Merchar se Dept., gridgeport, Conn, **Deltabes 
tor Salamanda.”’ 

Holyoke Wire & Cable Corp 710) Mair He ke 
Ma , . 

Okonite ¢ 501 Fifth Ave New York, N. Y. 

Rockbest Products Cory 718) Nicol New Ifaver 
Conr 


Roebling’s Sons Co., John A., Trenton, N. J 


CORES, Resistance Coil 

American Lava Corp., Chattanooga, Tenn 

Colonial Insulator Co., Akron, O 

General Ceramics Co., R.C.A. Bldg.. New York, N. Y 
General Electric Co., Schenectady, N. Y 





j 


Isolantite, Inc., 233 Broadway, New York, N. Y. 

Louthan Mtg. Co., East Liverpool, O. 

Star Porcelain Co., Trenton, N. J. 
Lavolain. 

Stokes Machine Co F. J., 5996 Tabor Rd., Olney 
P. O. Philadelphia, Pa. 


CORES, Transformer 
Thomas & Skinner Steel Products Co., 1111 E. 28rd 
Indianapolis, Ind. 


COUNTING DEVICES 
Veeder-Root, Inc., Hartford, Conn 


COUPLINGS, Flexible 

Chicago Rawhide Mfg. Co., 1281 Elston Ave., Chicago 

Lovejoy Flexible Coupling Co., 5020 West Lake, Chi 
cago, Ill. 


CRANES AND HOISTS 
Robbins & Myers, Inc., Springfield, O 


CUPS, Oil & Grease 
Gits Bre Mfg. Co., 1840 S. Kilbourn Ave Chicage 
Ill 


DECALCOMANIA 
American Decaleomania Co., 4326 Fifth Ave.. Chi 
cago, Ill 


DIES AND MOLDS 
= Molded Products Corp., 2144 Walnut, Chicago 


“‘Thermolain 


Richardson C¢ Melrose Park (Chicago). Tl 
Stein & C« Wh P., 424 St Paul, Rochester. N. ¥ 
Waterbury Button Co., Washington Ave., Waterbury, 


Conn 
Wrought Washer Mfg. Co., 2200 So. Bay, Milwaukee 
Wis. 


DRAFTING MATERIALS. See Equip- 
ment, Drafting Room 


DRIVE SCREWS. See Screws, Self-Tap- 


ping. 
DRIVES, V-Belt 
Dayte Rubber Mfg. Co., Dayton, O Dayton.”’ 
ELECTRICAL SHEETS. See Sheets, 
Steel. 


ELECTRODES, Carven 


National Carbon C 5 irbon Sales Dis Cleve 
land, O. 

ELECTROPLATING ag al ooo 

lu Pe de Nemour & Ce I., Grasselli Chemicals 


Dept. Wilmington, Del. 


ENAMELING MACHINES. See Machines, 
Enameling. 


ENAMELS. See Finishes. 


ENGINES, Diesel 
Fairbank Morse & (< 900 S. Wabash Ave Chi 
cago, Ill. 


EQUIPMENT, Chemical & Special Pro- 
cess. 

Stokes Machine Co., F. J., 5996 Tabor Rd., Olney 
P. O., Philadelphia, Pa. 


EQUIPMENT, Drafting Room 
Bruning zr Cr Ir Chas., 102 Reade, New York, N. Y¥ 
Faber, Inc., A. W., Newark, N. J. 


ESCUTCHEONS 
American Emblem Co., Inc., Box No. 116R, Utica 


EXTRACTORS, Oil 


Barrett Co., Leon J., Box 378, Worcester, Mass 
EVELETS 
American Brass ¢ Waterbury Brass Goods Branch 


Waterbury Con 


Platt Bros. & Cx Waterbury, Conn. 


Scovill Mfg. 65 Mill, Waterbury, Conn 

Waterbury Button Co., Washington Ave., Waterbury, 
Conn. 

FANS 

Torrington Mfg. Cc Torrington, Conn. 

FELT 

Felters Co., In 219 South, Dept. EM, Boston, Mass. 

Western Felt Works, 4029 Ogden Ave., Chicago, Tl. 
FERRULES 

American Brass Ce Waterbury Brass Goods Branch, 


Waterbury, Conn 

Paton: MacGuyer Co., 17 Virginia Ave., Providence, 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

Waterbury Button Co., Washington Ave., Waterbury 
Conn. 


FIBRE, Phenol 
Sheet, Rod, Tube, Gear Stock 

Continental-Diamond Fibre Ce., Newark, Del. 

Formica Insulation Co., 4638 Spring Grove Ave., Cin 
cinnati, O. 

Franklin Fibre-Lamitex Corp., 190 E. 12th, Wilming 
ton, Del. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Ill. 

Mica Insulator Co., 200 Varick, New York, N. Y 
“‘Lamicoid,’’ ‘‘Micoid.’’ 
National Vulcanized Fibre Co., 
““Vul-Cot,’’ ‘‘Phenolite.’’ 
Richardson Co., Melrose Park (Chicago), Ill. ‘“‘Insu 
rok.’’ 

Synthane Corp., Oaks, Pa. 

Taylor Fibre Co., Norristown, Pa. 


Wilmington, Del 
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@ Four times out of five, you may ‘get by’ with 
ordinary fibre parts, but when the fifth time may cost 
you an account, we believe you will agree that the 
risk isn't worth it. For more than twenty years, 
Brandywine has taken the gamble out of machined 
fibre parts, helping our customers keep their cus- 
tomers. High quality materials and precision 
workmanship have been the reason for Brandywine 
being a ‘must’ with electrical manufacturers 
throughout the country. 


Guaranteed fibre tubing by the foot, 
or fabricated parts—turned, threaded 
or tapped—exactly as you specify. 


Brandywine 


FIBRE PRODUCTS CO. 


1402 Walnut Street 
Wilmington, Del. 


lv 
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Lowest 
Assembly Cost!!! 


WB The Grip-Tite plug is 

MOST ECONOMICAL 

because it is designed for 

high speed production 

and lowest assembly cost. 

Moreover, Grip-Tite is a 

rugged compact plug that 

will withstand more than 

the usual amount of abuse 

; OUND engineering backed by broad experience : : 

is back of every TORRINGTON Blower Wheel. Check these \ and ovtlive many ordi- 
points. See for yourself why TORRINGTON Blower Wheels nary plugs. 

have attained a nation-wide reputation for dependability—why 

they have established a new standard of quality. 

@ Smoother, quieter operation @ Rugged, non-rusting, non- 

resonant construction ® Lighter weight, lower starting torque ‘ . 

Less power consumption @ Hand inspected and balanced. Approved by Underwriters’ Laboratories. 


@ @ Gilbert Grip-Tite plugs are made in 3 sizes for 
rubber, rayon and heater cords. 


Write for catalog with ratings for all sizes and data for housing scroll design. Approved by Electrical Testing Laboratories 
for 1.E.S. lamps. 


T0 aid W A a FG. i i penn att Write for sample and quotations. 


TORRINGTON ROYAL ELECTRIC COMPANY, INC. 


FANS AND 


BLOWER WHEELS eC LRa4 peutaiien Te Mere owcwcieeden a 
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INSULATION 


A Complete Service 
CT Macallen Mica Products 
ESE R Cag 


«Ss Dolph’s Insulating Varnishes 
NN Vartex Varnished Cambric 
= ae Manning Insulating Papers 


Emerald Brand Cotton Tapes 
Imported Varnished Tubing 
All Other Insulation Products 





Wsoragio™ 
Send for New Catalog 


Se UE ea ee) 


565 W. Washington Bivd. 902 Leader Bidg. 
CHICAGO, ILL. CLEVELAND, O. 


SIGNAL, 
SPECIAL, 
INDICATOR & 
SWITCHBOARD 


of highest quality. 
Tee OTT up to 250 
Pamir Cit Seed) eat cratic 


HERZOG \ 
ok LAMP WORKS, Inc. 


Established 1911 


LONG ISLAND CITY NEW YORK 


ALSIMAG LAVA 


AMERICAN LAVA CORPORATION 
Chattanooga, Tennessee 


Manufacturers of Ceramic Insulation 
for over one-third of a century. 


Quicker 


Branch Oflices in all principal cities 
ree ee 


2 ew LIT TELFUSE 


HI-VOLT, LITTELFUSES tor transmitters, 
5 000 and 10.000 volt ranges, |/16 amp. up. 
Sion aan en LITTELFUSES for meters, | 
EON VOLTAGE FUSES and Indicators. 
IRCRAFT. AUTO and RADIO FUSES, 
INGS. ETC. Write for Catalog 
LITTELFUSE LABS. 4252 Lincoln Ave.. 









etce.; 1,000 
200 amp. up. 
FUSE MOUNT. 


Chicago. II 





NORTON INSTRUMENTS 


= sme, - 
HAND. = “DRAWN| 
AMMETERS - 
Accurate x 


Engineered 
To Give 


Years of 
VOLTMETERS 


NORTON ELECTRICAL INSTRUMENT CO 
93 Hithard Street Manchester, Conao 


Service 





@ Let us figure on using Mycalex, 
the Superior Insulator, in your prod- 
uct. Non-warping, acid proof—low 
temperature coefficient — non-hy- 


groscopic. 
ELECTRONIC MECHANICS INC. 
Mycalex Fabricators 
201 East 12th St. New York, N. Y. 


Coils 


Switches 
R.F. 
Tube sockets 





METALAYER 


the sprayed molten metal coating pro- 
that builds 


cess up worn surfaces of 
shafts or bearings by depositing any 
ferrous or non-ferrous metal with mi- 


crometer accuracy. Sendfor full details. 


METALS COATING COMPANY OF AMERICA 
495-197 No. Third St... PHILADELPHIA, PA. 


WHEN WRITING .... 


to advertisers, please mention 


ELECTRICAL 
MANUFACTURING 


QUALITY GtranD SERVICE 


Flexible Shafts and Machines 


Write for Catalog 


N. A. STRAND & CO. 
5001 No. Lincoln St., Chicago 














Wilmington Fibre Specialty Cc 


FIBRE, Velcamne’ 
T 


Sheet _R Sushin Washers, Cleats, Screw 
Pri 
Brandyy wine Fibre Products Co., 1402 Walnut, Wil 
mington, Del 
Continental-Diamond Fibre Cx Newark, Del 
Franklin Fibre-Lamitex Corp., 190 E. 12th, Wilming 


ton, Del 
Insulation Manu fa ‘turers Corp., 565 W. 
Blvd., Chicago, 
Lincoln Fit « Spe ilty ¢ Newport, De 
National Vulca 


Washington 





nized Fibre Co Wilmington, Del 

Peerless ““Vul-Cot.’’ 

Simplex Mfg. Co., Auburn, N. Y. (Washers). 

Taylor Fibre ( Norristown, Pa. 

Wilmington Fibre Specialty Co., Wilmington, Del 
“*Fyberoid Ohmoid.”’ 

FINISHES 
(Paints, Lacquers el 

Aluminum Company of America, 2179 Gu Bidg., 
Pittsburgt Pa. 

Maas & Waldstein Co., 438 Riverside Ave., Newark 

Roxalin Flexible Lacquer Co., Inc., Box 576, Eliza- 
beth, N. J 

Sherwin-Williams Ce Cleveland, O 

Walker Co., H. V., Elizabeth, N. J. 

FLASHERS, Sign 

Brown Instrument Cx 4466 Philadelpnia 


Ww ayne Ave 








Pa (A Division of Minneay s-Honeywell Regu 
lator Co.). 

Leland Elec. Co., Dayton, O 

FLEXIBLE SHAFT MACHINES. See 
Machines, Flexible Shaft. 

FRAMES, Motor . Generator 

American Weldir & Ce Warrer Oo 

eee Enctoced 

Genera Se S98 ur 
Mecohease lise Dep ae a ? 

Jefferson Ele Cr Re i, Til 

f Labor 4252 Li A Chicag 

FUSES, Potential 

Littel fuse Laboratorie 4252 Lincoln Ave., Chicage 
I (is t ectors. 

Sunat ( 4252 Lincol A Chicag 
Ill. 

GASKETS 

Frar a I Lamitex Corp., 190 E 12th, Wilming 

Linc r Fibre & Specialty C Newport, De 

Simplex Mfg. C Auburn, N. Y. 

GEARMOTORS. See “Where to Get 
Motors for Designed-in Use’, elsewhere 
in this issue. 

GEARS AND PINIONS, Rawhide & 
Comp. 

Chicago Rawhide Mfg. Co., 1281 Elston Ave., Chicage 


Continental-Diamond Fibre Co., Newark, Del. 





Franklin Fibre-Lamitex Corp., 190 E. 12th, Wilming 
tor Del 
Gear Specialties, Inc., 2635 W. Canton, Chicago, Tl. 
General Electric Co., Schenectady, N. Y. 
“Fabroil,’’ Textoil.’’ ‘“Textolite.’’ 
National Vulcanized Fibre Co., Wilmington. Del. 
Richardson Co., Melrose Park (Chicago), Il. 


Taylor Fibre Co., Norristown, Pa. 


GEARS AND PINIONS, Iron and Steel 


Gear Specialties, Inc., 2635 W. Canton, Chicago, II 
GENERATORS 
(See also Plating Generators.) 
Columbia Elec. Mfg. Co., 4500 Hamilton Ave, Cleve- 
land, O 
Electric Specialty Co., 213 South, Stamford, Conn. 
Janette Mfg. Co., 556 W. Monroe, Chicago, II] 
GLUE POTS. See Pots and Ladles. 


GUNS, Metal Spraying 
Metals Coating Co. of America, 495 N 
delphia, Pa. 


HANGERS, Ball and Roller Bearing 
S. K. F. Industries, Inc., Front & Erie Ave., 
delphia, Pa. 


HEATING UNITS AND ELEMENTS. See 


Third, Phila 


Phila 


Units, Rods, Grids, Elements. 
INSTRUMENTS, Ammeter-Volt-Ohm- 
meter 


Burton-Rogers Co Boylston, Boston, 

General Electric Ce Schenectady ie 

International Resistance Co., 401 N Broad, 

Norton Elecl. Instrument Co., 93 Hilliard, 
Conn 

Triplett Elec! Inst 
Bluffton, O 

Westinghouse 
burgh, Pa. 


INSTRUMENTS, Laboratory Standard 


Mass. 


755 


Phila.. Ta 
Manchester 


rument Co 318 Harmon Ave 


"Elec. & Mfg. Co., Room 5-N, E. Pitts 


American Transformer C« 174 Emmet, Newark, N. J 
General Electric Ce Schenectady ee 

Hickok Elecl. Instrument Co., 10516 Dupont Ave 
Cleveland, O. 

Norton Elecl. Instrument Co., 93 Hilliard, Manchester 
Conn 


Sticht & C Herman H., Dept. E.M., 27 Park Place 
Y 


New York, N 
















rriplett Eleel Instrument ¢ S18 Ha ! Ave 
Bluffton, O 
Westinghouse Elec. & Mfg. Cé Room 5-N, E. Pi 


burgh, Pa. 








Weston Elec! Instrument Corp., 582 Freli en 
Ave., Newark, N. J. 

INSTRUMENTS, Pocket 

surton-R s Ce 755 Boylston, Boston, Mass 

Norton Instrument Co., 93 Hilliard, Manchester, 
Conn. 

Weston Elecl. Instrument Corp., 582 Frelinghuysen 
Ave., Newark, N. J 

INSTRUMENTS, Portable and Switch- 
board 

American Transformer ¢ 1714 Emmet, Newark, N. J. 

Burton-Rogers Co., 755 Boylston, Boston, Mass. 

Clougt oe CX 2813-H W. 19th, Chicago, Tll. 
Osci grap! 3 

General “El ( Schenectady, N. ¥ 

Hickok Ele Instrument C 10516 Dupont Ave., 
Cleveland, O 

Norton Ele Instrument Co 3 Hilliard, Manchester 
Conn. 

rriplett Ele Intra ' ‘ IS Harmor Ave 
Bluffton, O 

Wagner Ele Cory 6400 Plymouth Ave., St. Louis 
Mi 

Westinghouse Ele & Mfg. Co., Room 5-N, E. Pitt 
burgh, Pa 

Weston Elec Instrument Corp., 582 Frelinghuysen 
Ave Newark, N. J. Illuminometer,”’ “‘Pin-Jack 

INSTRUMENTS, Resistance Bridge 

Shallcross Mf Collingdale, Pa 

Sticht & Co., “He rman H., Dept. E.M., 27 Park Place 
New York, N. Y. 


INSTRUMENTS, Speed Measuring 
Sticht & Co., Herman H., Dept. E.M., 27 Park Place 
New York, N. Y. 


INSULATION 


3eads See Beads, Insulating. 

Ceramic See Insulation, Ceramic. 
Composition. See Molded Insulation 
Compounds See Wax and Compounds 
Fibre. See Fibre. 

Molded. See Molded Insulation. 

Slot See Slot Insulation. 

Tubing See Tubing, Varnished Fabric. 
Varnish. See Varnish, Insulating 
Wax. See Wax and Compounds. 


INSULATION, Ceramic 


Special Shapes, Insulating Beads, Washers, Bust 
ings, etc. 
American Lava Carp., Chattanooga, Tenn 
Electronic Mechanics, Inc., 201 E. 12th, New York 
Isolantite, Inc., 233 Broadway, New York, N. Y. 


IRONS, Soldering 


General Electric Co., Schenectady, N. Y. 

Stanley Tools, New Britain, Conn. 

Sta-Warm Electric Co., 565 N. Chestnut, Ravenna, O 
Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa 


KNOBS & DIALS, Radio and Instrument 


Kurz-Kasch, Inc., Dayton, O. 


Waterbury Button Co., Washington Ave., Waterbury 
Conn. 

LACQUERS. See Finishes. 

LAMPS, Miniature 

Herzog Miniature Lamp Works, Inc., Long Islan 
City, N. Y. 

LAVA 

America Lava Corp., Chattanooga, Tenn. 

LIGHTS, Pilot or Indicator 

Elec. Vapor Lamp Co., 887 Adams, Hoboken, 


General 
N 


Kirkland Co., H. R., 75 West, New York, N. Y. 


Pass & Seymour, Inc., Industrial Sales Div., Syra- 
cuse, N 

Sunat Engineering g Co., 4252 Lincoln Ave., Chicago, II. 
(Pilot & ‘‘Ded-Fuse’’ Indicators.) 


LIMIT SWITCHES. See ‘‘Where to Get 


Control Devices for Designed-in Use’”’ 
elsewhere in this issue. 

LUGS, Copper 

General Electric Co.. Schenectady, N. Y 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Tll. 7 

Ilsco Copper Tube & Products Co., Inc., Dept. E.M., 


5629 Madison Rd., Cincinnati. O. 
Krueger & Hudepohl, 3rd & Vine, 
Patton-MacGuyer Co., 17 Virginia 


R. I. 
Sherman Mfg. Co., H. B., Battle Creek, Mich. 


MACHINERY, 
Barrett Co., Leon J., 


MACHINERY, Metal 
Metals Coating Co. of America, 
delphia, Pa. 


MACHINES, Blue Printing 


Cincinnati, O. 
Ave., Providence, 


Impregnating 
Box 378, Worcester, Mass. 
Coating 


495 N. Third, Phila- 


Paragon-Revolute Corp., 71 South Ave., Rochester, 
MACHINES, Enameling 
Barrett Co., Leon J., Box 378, Worcester, Mass. 


MACHINES, Flexible Shaft 
Haskins Co., R. G., 4657 W. Fulton, Chicago, Tl. 


Strand & Co., N. A., 5001 N. Lincoln, Chicago, Tl. 


MACHINES, Polishing & Buffing 
Meriden, 


Packer Machine Co., Conn. 
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Il. 











RHEOSTATS AND RESISTORS 


12 years specialization in this field enable us to 
offer complete service in special applications 
Vitreous enamel resistors — fixed, tapped, ad 
justable--with various accessories for any 
conceivable requirement. 

Porcelain- vitreous enamel rheostats with ex 
clusive fully inclosed positive contact system 
covered by patents. 


Let us send literature on our complete line of contro devices 


and remember the mark ) means reliable rheostats and resistor: 


HARDWICK, HINDLE e Inc. 


140 PENNINGTON ST.—NEWARK, N.3 













HAMMERS 


Unequalled for motor and maintenance work 
for “knocking down” and rebuilding, for 
pounding in winding—will not break insuls- 
tion nor mar or dent parts or finish. A\lll sizes 
with weighted malleable heads that take re- 
placeable insert faces of coiled rawhide — 
true “soft hammers.” Write for circular, 


rue MICRO SWITCH 


Solve Your 
Out-of-Ordinary 
Electric Contact 

Problems — 


For thermostat tlame and 





fan control in Air Condition- 

ing; for limit stops in Ma- 

chine Tools; for switches in 

Coin Machines; for thermo 

stats in Incubators; for con 

trols in Instruments; for 

automatic gear shifts in 

Automobiles; and in hundreds 1. Inductive, Motor or Heater Loads Up t 
of other places small, quick 600 Volts 1200 Watts 1/2 HP 

acting, enclosed Micro 2. Operates on 1/1000 inch movement, 14 oz 
Switches are cutting costs pressure 

and speeding up production 3. Can be used in any position—vibration-r« 
Write for specification sheet sistant 

and recommendations cover 1. 300 or more snaps per minute Millions of 
ing Micro Switch applications. operations 

Samples supplied for trial >». Underwriters’ Laboratories Listing Size 
tests 1 15/16" x27 /32” x11/16”. 


MICRO SWITCH CORPORATION 


1 EAST SPRING STREET, FREEPORT, ILLINOIS, U.S.A. 
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In making this comparison, we are not belittling 
the milk bottle. Jena glass, for all its cost. would 
be useless in bottles. 


The point we make is that a material which 
has been prepared especially for its intended pur- 
pose is a better material. Especially is this true 
of electrical contacts. The silver contacts in the 
photograph were given identical life tests. The 
alloys were almost—not quite—the same. The 
smaller contact, the less expensive one. was 
successful. 


In addition to silver, Fansteel contacts are made 
of tungsten, molybdenum, platinum, and a num- 
ber of special alloys. When your contact problem 
is put before Fansteel engineers, you receive the 
benefit of an impartial study. And from all ayail- 
able materials and combination of materials, the 
right contacts will be recommended. 


FANSTEEL 


METALLURGICAL CORPORATION 
NORTH CHICAGO, ILLINOIS 


TANTALUM . . . TUNGSTEN MOLYBDENUM 
ACID PROOF EQUIPMENT . TANTALUM CARBIDE 
ABRASION RESISTING ALLOYS . . . . COLUMBIUM 
















aly 97 , 


e 35 YEARS experience assures 
highest quality and dependability 





... A Trial Will Convince You... 


Suppliers of ALNICO MAGNETS 
Ot EM CL Lisa me 


1111 East 23rd Street Indianapolis, tnd. 





For New 


MATERIALS, PARTS 
& EQUIPMENT 


to be designed 
into your product 


SEE PAGES 56-59 





CHOOSING THE 
RESISTOR FOR 
YOUR PRODUCT 
\ ‘first-aid-to-the-user’ 

review on 


PAGE 5l 








CENTRIFUGAL MACHINERY 


Research and Engineering 


Oil Extracting—Washing—Drying—Enamel- 
ing—Galvanizing and the Hydeway Hydro- 


static Impregnating Machines. 


THE LEON J. BARRETT CO. 


Box 378 WORCESTER, MASS., U. S. A. 









USING ELECTRONIC CONTROLS 
TO ADVANTAGE.... 


The application problem is reduced 
to a relatively simple tabulation 
in a Coming issue of this magazine 






)} Sunco Vari-Speed Motor 


Calibrated in R.P.M. for any 


constant speed from 50 to 
1000; also made 0 to 10 R.P.M. 

2 for turntable displays. 
{ Fully guaranteed ik $9.50 


| SUNDT ENGINEERING CO. 
4252 Lincoln Ave.. Chicago. t!t 





PORCELAIN FOR PERMANENCY 


in dielectric, heat resistant and 
mechanical support values on 


PAGE 31 












REFER TO 


MOTORS AND WHERE TO BUY 
PAGES 76 and 78 

















MACHINES, Riveting 
Chicago Rivet & Machine Co., 1848 S. 54th Ave 
( er PrP. Oo Chicago, ll 
MACHINES, Screw-Driving (Power) 
Haskins ¢ R. G., 4657 W. Fulton, Chicago, Il. 
MACHINES, Tapping. 
Haskins Ce R. G 1657 W ulton, Chicago, Ill 
MACHINES, Washing 
For Wa ng Small Part 
Barrett ¢ Leon J., Box 378, Worcester, Mass. 


MAGNESIUM ALLOYS. See Alloys, Mag- 
nesium. 


MAGNETS, Lifting 


oO I Mf ( 5905 Mau Ave Cleveland, O 
MAGNETS, Permanent 
naudagray Cory Magnet Steel Div., Stamford, 
( 

Sir Saw & St Co., Lockport, N. Y 

Thor & Skinner Steel Products Co., 1111 E. 23rd 
Indiana Ind 

MALLETS, Rawhide 

cl ig Rav Mf ( » 1281 Elst Ave ( ago 
Ul 

MATERIALS, Drawing 

Bruning ¢ Ir Cha 102 Reade, New York, N. Y 
Faber, Ir A. W Newark, N. J. 

MATS, Steel, Safety 

Acme Steel ¢ 2846 Archer Ave., Chicag Ill 


MEGOHMMETERS 
Stic Hermar 


t & ¢ iH Dept. E.M., 27 Park Place 
New York, N. Y 
MELTING POTS, LADLES, See Pots & 
Ladles 
METALS, Pre-finished 
American Nickeloid Co., 12 Svcond, Peru, Ill 
“Nickeloi 
METAL, Thermostatic 
Baker & ( Ir 54 Austin, Newark, N. J 
Callite Products Div Eisler Ele Corp 547 39th 
Union Cit ie 
Chace ¢ W. M. 1608 Beard Ave Detroit, Mich 
General Plate ¢ 34 Forest, Attlebor Mass 
W n ¢ H A., 105 Chestnut Newark m: 2 
W 


METERS. See Instruments. 





MICA 

Brand & Co Wr 268 Fourth Ave New York 
N. Y 

Continental-Di 11 ( Newark, Del. ‘Mica 
} 1 

Gener Electr ( Ss M-619, Insulating Ma 
ter Div Applia i Me € Dept 
Br port e 

Insulation Manufacturers Cory 565 W. Washington 
sivd cr 9 Tl! 

Maca ( 16 Macal I Mass 

Mica I ator ¢ 200 =V k, New York, N. Y 
‘Ma 

New England Mica C Waltham. Mass “7 -26.°° 

Westinghouse Ele & Mf S Room 5-N, E. Pitts 
burg Pa 

MOLDED INSULATION 

American Tr tor Corr New Freedom, Pa 

Auburn Button Work Ir Molded Plastics Div 
Auburn, N. Y 

Rakelite Cory 247 Park Av New York, N. Y 

Cl ag Molded Products ¢ I 2144 Walnut, Chi 
cag I 

Consolidated Molded Products Corp Scranton, Pa 
**Lacanite,’ Phenoli Arcolite.”’ 

Formica Insulation C 4638 Spring Grove Ave., Cin 
einr i. Oo 

Franklin Fibre-Lamitex Corp 190 E. 12th, Wilming 
tor Del 

General Ele ( Secti P-897. Appliance and 
Mer I Bridgeport Conn *‘Cetec,’ 
I te alex 

Ge ) 167 Walck Road, North Tona- 
vanda, N. ¥ “‘Durez 

Kurz-K I Dayton, O 

Macal ( 16 Macallen, Boston, Mass 

Nort I ries, Ir Lockport, N. ¥ 

Richar ( Melrose Park (Chicago Til, ‘‘Insu 
rok 

Waterbury Button C Washingtor Ave., Waterbury, 
Conn 

Westingl Elk & Mfg. Co., Micarta Div., Traf 
ford, Pa **Micarta.”’ 

MOLDINGS, Aluminum 

Aluminum Goods Mfg. C¢ Manitowoc, Wis. 
MOLYBDENUM, Wire, Rods, Sheets & 
Special Shapes 

Callite Products Division, Eisler Elec. Corp., 547 
9th, Union City, N. J 

Fansteel Metallurgical Corp., North Chicago, I 


MONEL METAL 


Driver-Harris ( Harrison, N. J 

MOTOR STARTERS. See ‘‘Where to Get 
Control Devices for Designed-in Use,” 
elsewhere in this issue. 


MOTORIZED SPEED REDUCERS. See 
“Where to Get Motors for Designed-in 
Use,’’ elsewhere in this issue. 





MOTORS 

Alliance Mfg. Co., Alliance, O. 

Baldor Electric Co., 4300 Duncan Ave., St. Louis, Mo. 
Barber-Colman Co., Roekford, Ill 

Bodine Elec. Co., 2256 W. Ohio, Chicago, Il. 
Crocker-Wheeler Elec. Mfg. Co., Ampere, N. J 


Delco Appliance Division, General Motors 
N 


Sales Corp., 
Rochester, 


Delco Products Division, General Motors Corp., Day- 
ton, O. 

Diehl Mfg. Co., Elizabethport, N. J 

Dumore Company Dept 107-H, Racine Wis. 

Electric Motor Corp., Racine, Wis. 

Electric Specialty Co., 213 South, Stamford, Conn 

Fairbanks, Morse & Co., 900 S. Wabash Ave., Chicago, 
Ill. 

General Electric Co., Dept. 6B-201, Schenectady, N. Y. 

Hansen Mfg. Co., Princeton, Ind. 

Holtzer-Cabot Elec. Cx 125 Amory, Boston, Mass. 

Janette Mfg. Co., 556 W. Monroe, Chicago, Ill 


Kendrick & Davis C« Inc., Lebanon, N. H 





Kingston-Conley Elec. Co., North Plainfield, N. J. 

Leland Elec. C« Dayton O 

Master Elec. C¢ Dayton, O 

Ohio Elec. Mfg. Ce 905 Maurice Ave Cleveland, O. 

Peerless Elec. Ce Warren, O 

Pioneer Gen-E-Motor Corp., Dept. E-3H, 466 W. Su- 
perior, Chicago, Il} 

tobbins & Myers, Inc Springfield, O 

Signal Elec. Mfg. C« Menominee, Mich 

Speedway Mfg. Co., 1828 So. 52nd Ave., Cicero, Ill 

n Elec Corp 6400 Plymouth Ave., St Louis, 

Mc 

Westinghouse Elec. & Mfg. Ci Room 5-N, E. Pitts 
burgh, Pa 

NAILS 


Hassall, Inc., 
NAME PLATES 


John, 404 Oakland, Brooklyn, N. Y 






American Decalcomania Co., 4326 Fifth Ave Chicage 
Ill. 

American Emblem Co., Ir Box No. 116R, Utica 
i 

NICKEL-SILVER 

American Brass C¢ Waterbury, Con 

Driver-Harris Co., Harrison, N. J 

Hoskins Mfg. Co., Detroit, Mich 

Riverside Metal Co., Riverside, Burlington County 

Scovill Mfg. Co., 65 Mill, Waterbury Conn. ‘‘Adni 

Seymour Mfg. Co., 49 Franklin, Seymour, Conn 

Waterbury Rolling Mills, In 660 Watertown Ave., 
Waterbury, Conn 

NUTS, Machine Screw and Acorn 

tlake & Johnson Cc Waterville, Conr 

Pawtucket Screw Ci 141 Hughes Ave., Pawtucket 


NUTS, Wing 


Parker-Kalon Corp., Dept. E., 190 Varick, New York 
ie: Re 

OHMETERS. See Instruments. 

OIL SEALS. See Seals, Oil. 

OILERS 

Speedway Mfg. C« 1828 S. 52nd Ave Cicer Ill. 

OSCILLOGRAPHS. See Instruments, also 


Testers. 


OUTLETS, Plug and Radio 


Pass & Seymour, Inc Industrial Sales Div., Syra 
cuse, N. Y. 
OVENS, Industrial and Laboratory 
Annealing, Drying, Temper Drawing, Mold Baking 
Ete. 
General Electric Co.. Schenectady, N. Y. 


Trent Harold E., 619 N. 54th, 


PACKING MATERIAL 
Kimberly-Clark Corp., 8 S. Michigan 
Ill ‘Kimpak.’ 


PAINT. See 
PAPER, Insulating 


Co., Philadelphia, Pa 


Ave., Chicago, 


Finishes. 


Fish Paper, Press 3oard, Fibre Board Fuller 
Board. 

Brand & Co., Wm., 268 Fourth Ave., New York 
mee 

Brandywine Fibre Products Co., 1402 Walnut, Wil 
mington, Del 

Continental-Diamond Fibre C« Newark, Del. 

Cottrell Paper Co., Inc., Dept. M., Fall River, Mass 

Franklin Fibre-Lamitex Corp., 190 E. 12th, Wilming- 
ton, Del. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Il. 

Irvington Varnish & Insulator Co Irvington, N. J 

Mica Insulator Co., 200 Varick, New York, N. Y. 


‘‘Armatite,’’ ‘‘Armo,’’ ‘‘Micanite,’’ ‘‘Duro,”’ 


“‘Kaygrey.”’ 


National Vulcanized Fibre Co., Wilmington, Del 
“‘Campbellite,”’ ‘‘C-F,’’ ‘‘Peerless.”’ 

Taylor Fibre Co., Norristown, Pa. 

West Virginia Pulp & Paper Co 2930 Park Ave., 
New York, N. Y. ‘‘Electrite,’’ ‘‘Densite.’’ 

Westinghouse Elec. & Mfg. Co., Room 5-N, E. Pitts 
burgh, Pa. 

Wilmington Fibre Specialty Co., Wilmington, Del 


‘'Fyberoid. 


PAPERS, Shipping 


Cromwell Paper Co., 4801-29 S. 


PEGS, Armature 


Insulation Manufacturers 


Whipple, Chicago, Tl. 


Corp., 565 W. Washington 


Blvd., Chicago, Ill i Fs 
Mica Insulator Co., 200 Varick, New York, N. Y. 
National Vuleanized Fibre Co., Wilmington, Del. 
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UAL) LY VU LAASVILL 


when you use AMERICAN 
EMBLEM name plates 


The primary requisite of an advertisement is to attract attention. 
Your product is your advertisement. Embodied in it are months, 
probably years, of planning, designing and workmanship—the 
fulfillment of your dreams. How often these products are 
doomed to failure, due to some small seemingly insignificant 
part—sometimes even a poor, cheap-looking, name plate. 


American Emblem name plates insure sales because they reflect 
the character and; quality of the product. They go far beyond 
merely attracting attention, by arousing ownership-desire. 
Which, after all, is the ultimate purpose of a good advertisement. 
Our design department is at your service. Let us create a name 
plate truly fitting to you and your product. 


American Emblem Co. 












7 Gentlemen: | 
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SIMPLIFY ASSEMBLIES 
AND REDUCE COSTS! 


By using .. 
@ SILVER LAMINATED CONTACTS 
@ SILVER INLAID STRIP 
@ SILVER FACED CONTACTS 


. . For direct welding 
—with or without projections 










TUNGSTEN AND MOLYBDENUM CONTACTS 
SPECIALTALLOYS - - For High Conductivity 


FOR 
CONTACTS 
CALLITE PRODUCTS DIVISION 


EISLER ELECTRIC CORPORATION 
547 - 39th STREET UNION CITY, N. J. 


AUGUST, 1937 


PHOSPHOR BRONZE 


in sheets and rolls 

especially adapted 

for electrical purposes 
Also brass, bronze and nickel silver 


We solicit your inquiries 


W ATERBURY ROLLING MILLS, INC. 
660 Watertown Ave., Waterbury, Conn. 








CONTACT POINTS AND 
THERMOSTATIC METAL 


AKER Contact Points are 
B made with the thought con- 
stantly in mind that, above 
all, contact points must 
function with unvarying reliabil- 
ity. We make them of platinum, 
iridio-platinum, silver and special 
alloys. Baker Non-Rusting Ther- 
mostatic metal is for use where 
contact with steam or hot water 
is part of the problem. 


BAKER & CO., INC. 


54 Austin St., Newark, N. J. 
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Write for Catalog 


STRUTHERS DUNN, Inc. 
RELAY SPECIALISTS 
138 N. Juniper Street, Philadelphia, Pa. 


DUNCO MEANS DEPENDABILITY 


ELECTRIC HEAT 

From Room to Furnace FR EK NJ 

lemperatures. Tm ace mann 
Strips, Rings, Tubular, Immersion, 


Cartridges, Unit Heaters, Air Heaters 
and Furnace Types. 


Harold E. Trent Co. 





619 N. 54th St., 
Philadelphia, Pa. 





The Complete Line 


EVR Ba aaa ie eo agp 
H a Aad | N | | § > egy med ‘ 


Standard types or engineered to 


YOUR needs 


EVI) Banh ct hI eet ern 





See Page 85 for Important 


NEW PUBLICATIONS 


Opportunities for the alert user of 
Materials, Finishes, Equipment 
and Parts to keep well-informed. 








* NATIONAL * | 


RHEOSTATS 


Ask for Catalog No. § 


National Electric Controller Co. 


5309 Ravenswood Ave., Chicago, Il. 








A complete review of all new 
ELECTRICAL PATENTS 
begins on page 98 


—— 

















PENCILS, Drawing 
Faber, I \ Sewark 





\ \ N Bea Castell 
Staedtler, ] Ls Worth, New York, N. Y 
PENDANTS, Socket Chain. 
Bead Chain Mfg. ( Bridgeport, Conn 
PHOSPHOR BRONZE 
\r Lb ( W rbur Cor 
Driver-Harr ( Harrison, N J 
Phosphor Bronze Smelting C« 2204 Washington Ave 
i ia, Pa 
R side Metal ¢ River Burlington County 
J 
Ss Mfg. ¢ t M Waterbury, Conn 
Seymour Mfg Cx 49 Franklir Seymour Conn 
Waterbury Rolling Mills, I: 660 Watertown Ave 
Waterbury ‘on! 





PHOTOELECTRIC CELLS AND TUBES 
General Electri “ Schenectady Y 

Weston Elec] tr trument Corp 

Ave., Newark, N. J **Photroniec. 


PILLOW BLOCKS, Ball and Roller Bear- 


ing 
S. K. F. Industries, Ir Front & Erie Ave., 


82 Frelinghuyser 


Phila 


PILOT LIGHTS. See L 
PINS, Cotter 


Hubbard Sy 
tia Mic! 


ghts, Pilot. 
Co., M. D., 690 Central Ave Ton 


PLASTICS. See Molded Insulation, 


PLATES, Resistance Carbon 


Becker Brothers Carbon ¢ N Ashland Ave. 





onal Carbon Co., Inc., Carbon Sales Division 
eveland, O 
Ohio Carbon ¢ , 12508 Berea Rd Cleveland, O 
Superior Carbon Products Ir George Ave 
Cleveland, O 
Trent C¢ Harold E., 619 N. 54th, Philadelphia, Pa 


PLATING GENERATORS 

Columbia Elec. Mfg. Co., 4500 Hamilton Ave., Cleve 
land, O 

Kendrick & Davis Co., Lebanon, N. H. 


PLATINUM 

taker & ( Ir 4 isti irk 

Wilson ¢ a. 105 Chestnut, Newark, N. J 
Wi 


PLUG & CORD SETS 
Arrow-Hart & Hegeman Elec. C Hartford, Conn 
Belden Mfg. Co., 4633 W. Van Burer Chicago, Tl) 
Diamond Braiding Mills, Chicago Heights, Ill 


General Cable Corp., 420 Lexington Ave New York 
a es 

Genet Electr ( Section Q-S898 Appliance and 
Merchandise Dept Bridgeport, Conr “Ge-Flex 
Tell-tale Tap,’’ ‘‘Unicor 

i ot \ «& Cable Corp 710) Mair Holyoke 
M 

Pa & Seyr r Inc., I istria Sales Div Syra 

N. Y¥ 

Rock ( Tis N Ni Have 

( nr 


PLUGS, Attachment 
Arrow-Hart & Hegeman Elee C ( 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, 1] 


G ra Klect ( se Q-898 \ 
Mer r Dept Bridgeport, Conr 

Hart Mfg. ¢ Hartford, Conn 

Pass & Seymour, Inc., Industrial Sale Div Syra 
cuse, N. Y 

RK Ele ( I 95 Grand Av Pawtuch | a | 


PLUGS, Expansion 
Wrought Washer Mfg. Co., 2200 S. Bay 
Wis. 


POINTS, Contact 
Silver, Tur 





Plat NW gste and S il Alloys. 
Baker & ( I 54 A Newark, N. J. 
( Prod Divisi Fisler E] Corp., 547 - 
) Ur ( ae 
lar Metallurgical ¢ North Chicago, I 
Gene P ( } Att or Mass. 
Wilson C H. A 05 Chestr Newark, N. J 
“Wi 


PORCELAIN, Special! Shapes 
Kor iin Co., Ak Oo 





Al Porce ( Akror 

( Ir r ¢ ‘*Porcelex.’’ 

( il Cer ( New York, N. Y 

I in Mf ( } Oo **Elemite.’”’ 

P & Ss Ir Sales Div., Syra 
1 N. ¥ 

Star Porce nc Trenton. N. J. ‘‘Nu-Blac,’’ ‘‘Ther 

l Clay ucts ¢ Sandusky, O 





PORCELAIN, Enamel 
Por Ename Institute Inc., 612 N. Michigar 


ave.. Chicago, Ul. 
POTS & LADLES, Melting 
Dunn, Inc., Struthers, 138 N. 


Juniper, Philadelphia, 


l’a D 

Sta-Warm Electr ( 565 N. Chestnut, Ravenna, O 
G y Ss er Pots and Wax Pouring Heater 
r 1 

rrent ¢ Harold E., 619 N. 54th, Philadelphia, Pa. 


PRE-FINISHED METALS. See Metals, 


Pre-finished. 


PULLEYS, Steel 
Dayton Rubber Mfs. 


Co., Daytor 0 *“‘Dayton.”’ 


RECTIFIERS 
B-L Electric Mfg. Co., Dept. A, St. Louis, Me 
General Electri cr Section Q-SU8 Appliance 


Merchandise Dept., Bridgeport, Conn. 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. ¥ 
Westinghouse Elec. & Mfg. Co., Dept. 5-N, E. Pitt 
burgh, Pa. 


REGULATORS, Temperature 

(See also Controls & Valves, Temperature; 
stats 

Brown Instrument Co., 4466 Wayne Ave 


Thermo 


Philadelphia, 


Pa A Division of Minneapolis-Honeywell Regu 
lator Co.) 

Dunn, Inc Struthers, 138 N. Juniper, Philadelphia, 
Pa *“Dunec 


Mercoid Corp 1201 
Wilcolator Co 


Selmont Ave., 
Newark, N. J. 


Chicago, Ill. 


REGULATORS, Voltage 

Raytheon Mfg. Co., Elecl. Equipment Div., Waltham 
Mass 

Ward Leonard Elec. Co., 


RELAYS 
Allen-Bradley Co., 1309 S 
American Automatic Electric 
3uren, Chicago, Il. 
Brown Instrument Co., 
Pa (A 
lator Co.) 
Dunn, Inc., 
Pa. ‘‘Dunco,’ 
Eagle Signal Corp., Moline, Il 
General Electric (C Schenectady 
Guardian Elec. Mfg. Co., 1627 W. 
Til. 


34 South, Mt. Vernon, N. Y. 


First, Milwaukee, Wis 
Sales Cc 1019 W. Van 
““Stowger,’’ ‘‘Autelco.’’ 

4466 Wayne Ave., Philadelphia 
Division of Minneapolis-Honeywell Regu 


Struthers, 138 N 
“‘Mid Getts.”’ 


Juniper, Philadelphia, 





| ee ¢ 
Walnut, Chicago, 


Hart Mfg. Co., Hartford,’ Conn “Diamond H.”’ 
Mercoid Corp., 4201 Belmont Ave Chicago, Tl 
Sigma Instruments, Inc., 388 Trapelo Rd., Belmont, 


Mass. 
Ward Leonard Elec. Co 
Westinghouse Elec. 
burgh, Pa 
Weston Elec] Instrument Corp., 58 
Ave., Newark N. J 
Wilcolator Co., Newark, N. J 


34 South, Mt. Vernon, N. Y. 
& Mfg. Co., Room 5-N, E. Pitts 


2 Frelinghuyser 


RESISTORS 

Aerovox Corp., 70 Washington. Brooklyn, N. Y. 

Allen-Bradley Co 1309 S. First. Milwaukee Wis. 

Clarostat Mfg. Co. Inc., 285 N. Sixth, Brooklyn 
Des. as 


Dunn, Ince., 
Pa 

Electrical Coil Winding Co., 
N. J 

Hardwick, Hindle, Inc., 140 Pennington, 

International Resistance Co., 401 N. 
delphia, Pa. 

Mallory & C¢ Tn rR 

Ohmite Mfg. Co i855 Flournoy, Chicago, Il 

Shalicross Mfg. Co., Collingdale Pa 

Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y 


RESISTORS AND GRID LEAKS, Radio 
Aerovox Corp 70 Washington, Brooklyn, N. Y. 
Allen-Bradley Cc 1309 S. First, Milwaukee, Wis 
Hardwick, Hindle, Inc., 140 Pennington, Newark, 
N. J 


Struthers, 138 N. Juniper, Philadelphia, 





Saunders, Camden 
Newark, N. J. 
Broad, Phila 


Indianapolis, Ind 


International Resistance Co., 401 N 
phia, Pa. 

Mallory & Co., I: r. R., Indianapolis, Ind. 

Ohio Carbon Co., 12508 Berea Ra., Cleveland, O. 

Ohmite Mfg. Co 1835 Flournoy, Chieago, Il 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. ¥ 


RHEOSTATS 
Motor Control, Meter Testing 
Allen-Bradley C« 1309 S. First, Milwaukee, Wis 
Clarostat Mfg. Co. Inc., 285 N. Sixth, Brooklyn 
A 


Broad, Philadel 


General Electric Co., Schenectady. N. Y 

Hardwick, Hindle, Inc. 140 Pennington, Newark, N. J 

Mallory & (« It r. BB Indianapoli Ind 

National Electric Controller Co., 5309 Ravenswood 
Ave Chicago ll 

Ohmite Mfg. Co i835 Flournoy, Chicago, Til 

Ward Leonard Elec. Co. 34 South. Mt. Vernon. N. ¥ 

Westinghouse Elec. & Mfg. Co., Room 5-N, E. Pitts 
burgh, Pa. 


RHEOSTATS, Electroplating 
du Pont de Nemours & Co., E. I., Grasselli Chemicals 
Dept., Wilmington, Del. 


RHEOSTATS AND POTENTIOMETERS, 
Radio 

Allen-Bradley Co., 1309 S. First Milwaukee, Wis. 

Brown Instrument Co., 4466 Wayne Ave., Philadelphia 
Pa. (A Division of Minneapolis-Honeywell Regula 
tor Co.). 

Hardwick, Hindle, Inc., 140 Pennington, Newark N. J 

Mallory & Co., Inc P. R., Indianapolis, Ind 

National Electric Controller Co., 5309 Ravenswood 
Ave Chicago, Ill. 

Ohmite Mfg. Co., 4835 Flournoy, Chicago, Ill. 

RIVETING MACHINES. See 
Riveting. 


Machines, 


RIVETS 

tlake & Johnson Co Waterville, Conn. 

Hassall, In John. 404 Oakland, Brooklyn, N. Y. 

Pawtucket Screw Co. 141 Hughes Ave. Pawtucket, 
ia” De 

Waterbury Button Co., 
Conn. 


Washington <Ave., Waterbury, 


RIVETS, Split & Tubular 
Chicago Rivet & Machine Co., 1848 S. 54th Ave., 
Cicero P. O., Chicago, 


SCREW DRIVING MACHINES. See 
Machines, Screw- Driving 
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Biggest Value for 
Your Money in a 


Ganeral Utility Brush 


artificial graphite Grade 440. !t operates 





AAUGUST, 1937 


OU will not find a better general pur- 
pose brush for your money than our 


well on flush mica commutators when serv- 
ice conditions ere normal and when mica 
is not excessively hard. On slotted 
commutators it performs satisfactorily even 
in very severe operations. 


This makes Grade 440 as nearly as possible a universal service brush 
and adapts it particularly for use on medium speed motors and gener- 
ators of the older types. Note the characteristics of Grade 440, as 


follows: 
Specific Resistance...........0011 TN otc eiscawucrenccx: 3600 
(Ohms per inch cube) (Lbs. per sq. in.) 
ee ere 45 ree Medium 
(Amperes per sq. in.) Coefficient of Friction. .... Medium 
Peripheral Speed............ 4000 Pressure Recommended..... 2to 3 
(Feet per minute) (Lbs. per sq. in.) 


Hardness (Scleroscope)......... 38 


Each grade of brush is selected for the service specified only after 
exhaustive tests both in the laboratory and under actual operating 


conditions. 
Our engineering staff is always at your service. 


mii — = — = 5 





Coils, Magnets, Solenoids, Kickers— 
all types and sizes, for every electrical 


purpose, manufactured to your speci- 
fications. Davis-made products in- 
sure high efficiency and,dependabil- 
ity of your equipment. Send us 
your requirements for detailed infor- 
mation and quotations. 





DEAN W. DAVIS « Co. Inc., 
549 WEST FULTON ST., 
CHICAGO, ILLINOIS. 





SHORT TERM FUNDS se 


FOR Elestrical Man ufacturers 


Applications 
@ Responsible firms requiring addi- 
tional funds to finance seasonal needs 
or expansion will find our plan of B 
extending open loans definitely supe- 
rior from the credit standpoint to | Prove? — through 
if ¢ 
ordinary commercial financing. i : 
assig rf 
CREDIT DEVELOPMENT — £..... 
CORPORATION rs 
 emamEETSEE oe se 


535 FIFTH AVE.,N.Y. MURRAY HILL 6-3566 


THOUSANDS 
of Uses in the 
ELECTRICAL 
INDUSTRY 


OC POS 









LAU 


ln a world of plastics there is but one INSUROK 

. the superior laminated or molded phenolic 
that smproves every product of which it becomes a 
part. INSUROK does not corrode or deteriorate. 
It chemically resists most reagents, acids, solvents, 
oils and other liquids; and never loses its dielec- 
trical or physical properties. In sheets, rods, 
tubes, punchings and other forms, INSUROK 
can be sawed, drilled, punched, tapped, planed, 
milled, sheared and fabricated with ease in your 
own plant, or delivered to you in finished form 
ready for assembly, made to your specifications 


in close tolerances. 


Investigate INSUROK. Richardson engineers 


offer you their experience and facilities without 


cost or obligation. 


The RICHARDSON COMPANY 


Oe eg ees Peer mE kd Pea) met Tor ee 
w Brunswick, N. J poner re ae 
Detroit Office: 4-252 G. M. Building, Phone Madison ¢ 
New York Office: 75 West Street, Phone Whitehall 4-4487 














PORTLAND-MONSON 
SLATE CO. 
Quarriers of 
Monson Slate 


for Electrical 
Purposes, Natural 
Black, Oil Finish 


Quarries: | 
Monson, Maine 


Ofjice, Portland, Maine 


a eal 

eh — 

OT ae FORMS 
STAMPINGS 





HUNTER PRESSED STEEL CO. 


LANSDALE, PENNA. 


LOWER COSTS 








come with the use of Gardiner Rosin Core Solder. Its 
uniform high quality assures better, faster work, saving 


both time and material. 


Due to modern production methods Gardiner Solder 


sells for less than even ordinary solders. 


Also made in Acid-Core and specials in various alloys, 


core sizes and gauges. 
EASTERN SALES OFFICE AND WAREHOUSE 


DAVID M. KASSON & CO., 264 Canal St., New York 





4515 SO. CAMPBELL AVE., CHICAGO, ILL. 








A feature article on 


TRANSFORMERS 


for electrically energized Products 
will appear soon in 


ELECTRICAL MANUFACTURING 








CREW 
NUTS 


Pawtucket Screw Company 


141 Hughes Ave. - - - Pawtucket, R.I. 


LAMINATED INSULATION 


PROBLEMS 


answered on page 38 





SCREW MACHINE 


- PaOOuc rs 


Send us your specifications for an estimate 


LINDEN & COMPANY 


YY 
y In Brass or Steel 89! Broad St., Providence, R. 









WHEN WRITING .... 
to advertisers, please mention 


ELECTRICAL 
MANUFACTURING 








RIVETS 








SCREW MACHINE PRODUCTS 





Aluminum ¢ of America, 2179 Gulf Bldg., Pitts 
burgh, Pa 

Barnes Co., Wallace Div. of Associated Spring Corp., 
Bristol, Conr 

Blake & Johnson Ce Waterville, Conn 

Brandywine Fibre Products Co., 1402 Walnut, Wil- 
mington, De 


Franklin Fibre-Lamitex Corp., 190 E. 12th, Wilming 
ton, Del. 


Hunter Pressed Steel Co., Lansdale, Pa. 

Linden & (¢ 891 Broad, Providence, R. I. 
National Vulcanized Fibre Co., Wilmington, Del 
Peck Spring Co., 12 Grove Ave., Plainville, Conn. 
Progressive Mfg. Co., Torrington, Conn. 

Scovill Mfg. ¢ 65 Mill, Waterbury, Conn. 


Wilmington Fibre Specialty Co., Wilmington, Del. 


SCREWS, Machine 


Blake & Johr ( Waterville, Conn. 

Pawtucket Screw Co., 141 Hughes Ave., Pawtucket 
R. 

Progressive Mfg. Co., Torrington, Conn 

Scovill Mfg. C« 65 Mi Waterbury, Conn. 


SCREWS, Self-Tapping, Sheet Metal and 
Cap 

Parker-Kalon ¢ Dept. I 190 Varick, New York, 
ie Ee 

sage geht Set 

Bl & Water e, Conr 


Parker Ka n Cory Dept. E., 190 Varick, New York 
m.. ¥. 


SCREWS, Fapping 


Shake hed Lo ( 2 N. Keeler Ave 
Chi Il 

SCREWS, Thumb 

Blake & Johnson ¢ Waterville. Conn 

Parker-Kalon Cory Dept. I 190 Varick, New York 
N. Y. 

SEALS, Oil 

Chicago Rawhide Mfg. Co. 1286 Elston Ave., Chi 
eago, Ill 

Gits Bre Mfg. ( 1840 S. Kilbourn Ave., Chicago, 
Til, 

SEALS, Rotary 

Rotary Sea 805 W. Madison, Chicago, TI. 

SEATERS, Brush 

Ideal Commu r Dresser Co., 1008 Park Ave., Syca- 
more, I] 

SEPARATORS, Magnetic 

Ohio Ele Mfg. Co., 5905 Maurice Ave. Cleveland. 
oO. 


SET SCREWS, Self-Locking 
Shakeproof Lock Washer Co., 2533 N. Keeler Ave., 
Chicago, II). 


caeraree Mica 
a Insulator C 200 Varick, New York, N. Y 
on England Mica Co., Waltham, Mass. 





SHEETS, Brass, Bronze, Copper, etc. 


American Bra Cr Waterbury, Conr 

SHEETS, Iron 

American Rolling Mill Ce 1711 Curtis, Middletowr 
Oo. “Armes 

SHEETS, Steel 

American R ng Mi ( 1711 Curtis, Middletown 
oO. ‘Armes 

American Steel & Wire Co., Rockefeller Bldg., Cleve 
land, O United States Steel Corp. Subsidiary.) 


Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 
States Steel Corp. Subsidiary.) 

Granite City Steel Co., Granite City, Tl. 

Newport Rolling Mill Co., Newport, Ky 

Ryerson & Son, Inc. Jos. T., Chicago, Tl 


SHELLS, Screw Socket 
Patton-Macguyer Co 17 ~Virgi 
i, 


> 
. 


nia <Ave., Providence 


SILVER 

Baker & C I 

Driver-Harr Cc i ; 

Handy & Harmar 82 Fulton, New York, N. Y 
**Sil-Fos.”’ 

Wilson Co., H A 105 Chestnut, Newark, N. J. 
““Wilco.’’ 





istin, Newark, N. J 
x 2 


SLATE 
For Switchboard Slabs and Barriers.) 
Portland-Monson Slate Co., Portland, Me. 


SLOT ees 
Cottrell Co., Inc., Dept. M, Fall River, Mass. 


SLOTTING MACHINES AND TOOLS, 


Commutator and Armature 
(Mica Uhdercutters 


General Electric Ce Schenectady, N. Y 
Ideal Commutator Dresser Co., 1008 Park Ave. Syca 
more, Ill 


SOCKETS, Electronic Tubes 
Electronic Mechanics, Inc., 201 E. 12th, New York 


SOCKETS, Porcelain 

Arrow-Hart & Hegeman Elec. Co.. Hartford. Conn 

Pass & Seymour Inc., Industrial Sales Div., Syra 
cuse, N. Y 


SOCKETS AND RECEPTACLES, Lamp 


Arrow-Hart & Hegeman Elec. Co., Hartford, Conn 

General Electric Co Section Q-898 Appliance and 
Merchandise Dept., Bridgeport, Conn 

Pass & Seymour, Inc. Industrial Sales Div., Syra 
cuse, N. Y. 


SOLDER, Self-fluxing 

Gardiner Metal Co., 4818 So. Campbell Ave., Chicago, 
Tih. 

Ruby Chemical Co., 60 McDowell, Columbus, O. 


SOLDER, Silver 

General Plate Co., 34 Forest, Attleboro, Mass 

Handy & Harman, 82 Fulton, New York, N. Y. “‘Sil 
Fos.’’ 


Wilson Co., H. A., 105 Chestnut, Newark, N. J 
**Wilco.’’ 


SOLDERING COMPOUNDS 
Stick, Paste, Flux, Salts, Fluid 
Gardiner Metal Co., 4818 S. Campbell Ave., Chicago 
Til. 
General Electric Co Section Q-898, Appliance and 
Merchandise Dept., Bridgeport, Conn 
Ruby Chemical Co., 60 McDowell, Columbus, O. 


SOLDERING IRONS. See Irons, Solder- 
ing. 


SOLDERING POTS. See Pots and Ladles. 
SPEED REDUCERS. See ‘Where to Get 


Motors for Designed-in Use”, else- 
where in this issue. 
SPRAYERS, Metal 
Metals Coating Co. of America, 495 N. Third, Phila 
delphia, Pa. 
SPRINGS 
American Steel & Wire Co., 208 S. La Salle, Chicago 
Ill. (United States Steel Corp. Subsidiary.) 


Barnes Co., Wallace, Div. of Associated Spring Corp 
Bristol, Conn. 

Barnes-Gibson-Raymond, Div. of Associated Spring 
Corp., 6399 Miller Ave., Detroit. 

Cuyahoga Spring Co., 10270 Berea Rd., Cleveland, O 
Dunbar Bros. Co., Bristol, Conn. 

Gibson Co., Wm. D., Div. of Associated Spring Corp 
1800 Clybourn Ave., Chicago, Ill. 

Hubbard Spring Co., M. D., 690 Central Ave., Pon 
tiac, Mich. 

Hunter Pressed Steel Co., Lansdale, Pa. 

Peck Spring Co., 12 Grove Ave., Plainville, Conn 
Raymond Mfg. Co., Div. of Associated Spring Corp., 
Corry, Pa. 


STAMPINGS, Small, Non-metallic. 
Continental-Diamond Fibre Co., Newark, Del. 
Franklin Fibre-Lamitex Corp., 190 E. 12th, Wilming 
ton, Del 

Lincoln Fibre & Specialty Co., Newport, Del 
Richardson Co., Melrose Park (Chicago), I. 


STAMPINGS, Metal 

Aluminum Goods Mfg. Co., Manitowoc, Wis 

American Brass Co., Waterbury Brass Goods Branch 
Waterbury, Conn 

Auereye Emblem Co., Inc., Box No. 116R, Utica 
1 ¥ 


Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn 

Guarantee Specialty Mfg. Co., 9610 Carr Ave., Cleve 
land, O 

Hubbard Spring Co., M. D., 690 Central Ave., Pon 
tiac, Mich. 

Hunter Pressed Steel Co., Lansdale, Pa. 

Krueger & Hudepohl, 3rd & Vine, Cincinnati, O. 

= MacGuyer Co., 17 Virginia Ave., Providence 

I 


Raymond Mfg. Co., Div. of Associated Spring Corp 
Corry, Pa 

Shakeproof Lock Washer Co., 2533 N. Keeler Ave 
Chicago. 

Sherman Mfg. Co., H. B.,. Battle Creek, Mich. 

Thomas & Skinner Steel Products Co., 1111 E. 23rd 
Indianapolis, Ind 

Whitehead Stamping Co., 1675 W. Lafayette Blvd. 
Detroit, Mich. 

Worcester Pressed Aluminum Co., 75 Beacon, Wor 
cester, Mass 

Wrought Washer Mfg. Co., 2200 S. Bay, Milwaukee 
Wis. 


STARTERS, Motor. See ‘‘Where to Get 
Control Devices for Designed-in Use”’, 
elsewhere in this issue. 


STEEL BARS & SHAPES 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O (United States Steel Corp. Subsidiary.) 

Ryerson & Son, Inc., Jos. T., Chicago, Til. 


STEEL, Magnet. 

Cinaudagraph Corp., Magnet Steel Div., Stamford 
Conn. ‘‘Nipermag.”’ 

Simonds Saw & Steel Co., Lockport, N. Y. 


STEEL SHAFTING, Screw Stocks 
Ryerson & Son, Inc., Jos. T., Chicago, Il 


STEEL SHEETS. See Sheets, Steel 


STEEL SHEETS, Enameling 

American Rolling Mill Co., 1711 Curtis, Middletown 
o “*Armco.”” 

Carnegie-TIllinois Steel Corp., Pittsburgh, Pa. (United 
States Steel Corp. Subsidiary.) 

Granite City Steel Co., Granite City, Tl 

Newport Rolling Mill Co., Newport. Ky 

Ryerson & Son, Inc., Jos. T., Chicago, Ill. 
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VIACHINE SCREWS AND NUTS 


STOVE BOLTS, SPECIAL RIVETS 


SCREW MACHINE PRODUCTS 


SPECIAL HEADED AND THREADED PARTS — STANDARD SCREWS AND NUTS CARRIED IN STOCK 
PARTS FROM BRASS, STEEL and OTHER METALS 


THE BLAKE & JOHNSON CO. 


SINCE 1849 WATERVILLE, CONN. 




























































FIBRE—FIBRE=—FIBRE rupes 
| SHEETS WASHERS 
RODS GASKETS 


AND 
SPECIAL SHAPES 
Accuracy and prompt deliveries 
guaranteed. Low overhead, with 
modern equipment enable us to 
give complete satisfaction on prices 
and fabrication. 

Samples, blueprints, inquiries 
solicited 
Lincoln Fibre & Specialty Co. 
Newport Delaware 











NEW e 7° * 
Multiple Contact 
HIGHLY INSULATED 


Low Contact Resistance 


Rotary Instrument 
Switches 

High grade. Inexpensive. 

Ideally suited for use in in- 

strument circuits for the selec- 

tion of ranges, tapping resist- 


“CUSTOM 
Se Sata BUILT” 


other applications. For years Pioneer Gen-E-Motor Corporation's 

Write for Bulletin 530-BD for details and prices. engineers have assisted manufacturers in 

. solving their motor, rotary converter, and 

SHALLCROSS MFG. CO., Collingdale, Pa. other special electrical equipment problems. 
We can produce special or standard power 
supply units to meet any particular needs. 


Janette SPEED REDUCERS Consult our engineers. 


A PRECISION Pioneer Gen-E-Motor PINCO products in- 
BUILT LINE clude motors, converters, light and power 





plants, pumps, dynamotors, gen-e-motors, 





OF generators, etc. 
MOTORIZED iat . 

SPEED For complete information write 
REDUCERS, PIONEER GEN-E-MOTOR CORPORATION 
BUILT IN Manufacturer of “‘PINCO”’ Products 

‘Sar ane Dept. No. E-3H 
TOS HP. A 466 West Superior Street 





ae ee U/ \y a i‘ Chicago, Il. 
APPLICATION a 
<x 
Pe 


556~558 West Monroe Street Chicago, Ill. U.S.A. 


SOSTON - NEW YORK - PHILADE! PHIA - CLEVELAND ~- MILWAUKEE - LOS ANGELES 
Sia Re as 
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by SEALED 
™\ SWITCHES 







H-c | HALF 
TCHES } 
Fienerenane | SIZE 
HEINEKEN oi Ri cg 


MACHINERY CORFE 
95 Liberty 51% 
peace 





For accurate con- 
trol. A stationary vapor-proof 
switch that operates in any position, 
1100 watts a. c., light load, pre- 
cision movement. 


HEINEKEN MACHINERY CORP. 
95 LIBERTY STREET NEW YORK, N. Y. 








FOR GREATER SAFETY AND ACCURACY 


in’ the Control f Temperatures 


Write for Catalog “C” 
STRUTHERS DUNN, INC. 
138 N. Juniper St. 

Philadelphia, Pa. 


ATYPE AND SIZE FOR 
EVERY REQUIREMENT 


Vein 
md esa es 













RUBBER 
IN 


PRODUCT 
IMPROVEMENT 


An important article soon 
to appear in this magazine 








MERCURY SWITCHES 


EXPERT GLASS BLOWERS 
NEON TUBES FOR TRADE 


ALMO MFG. CO. 


475 WASHINGTON ST., NEWARK, N. J. 














PEAK LOAD 
_.MERCURY SWITCHES 


Sturdy--- Dependable---Re asonuble ¥ 


Write for Literature 


E. MACHLETT & SON: 
222 E. 23rd St. New York, N. Y 











POWREX MERCURY SWITCHES 


For All Control Applica- 
tions. Heavy Duty Types 
for Severe Service. 
POWREX 
SWITCH COMPANY 
Formerly Engineering 
Products Corp. 
190 Willow St. 
Waltham, Mass. 











ee 

MADE of Aluminum 
or copper. Plain 
or stamped as ordered. 
Five styles — widths 
from % to %4 in. Write 
for free samples & prices. 
NATIONAL BAND | Newport, Ky. 
& TAG CO. Dept. 9-309 


bet 


EL at adh) 
cables, etc. 





SHERMAN @ The Complete Line 


Copper and Brass; clip, ring, flat, single ear, 
rolled. Bulletin 13 


H. B. SHERMAN MFG. CO., Battle Creek, Mich. 


sold ghee” mw TERMINALS 








Sree. Stainiess 


2846 Archer Ave., Chica I 
str 5 erstrip 
\ l I M Cr 17 ( M llet ! 
oO s Sheet P \ 
\ S & W Co., Rock l I Cle 
a oO I i Sta Steel Corp. Sul 1 ) 
Carr I S Cory Pittsburgh, P (I 1 
St Ste Cor Subsidiary 
Rye & § I J I Chi 11] 
Sin Saw & Steel ( Lockport, N. ¥ 












8 Arcl ( ag I 
( nd H Re Ga ( red, Striped 
\ ! K M ( 7 ‘ i Mid ‘ 
0 \ 
\ St & Wire ¢ Rock I ld Cleve 
I l 1 State Stee orp. Subsidiary 
Wallace, Div. of A iated Spring Corp 
Hot Rolled 
Son, Inc Jos. T., Chicag Tl] 
Co., Warren, O (Bright Finis! Zin 
pper Coated.) “‘Thomastrip.’ 
oe eee, Box 
Acme Steel 2846 Archer Ave., Chicage Til. 
STRIPPERS, ee 
Pyramid Products 2309 S. State, Chicago, Il 
(Bench Type ar : Hand b Type 
Wire Stripper Co., 1727 Eastham Ave E. Cleve 
land, O. 
SWITCHES, Fixture 
Arrow-Hart & Hegeman Elec. Co., Hartford, Conn. 
McGill Mfg. Co., 300 Indiana Ave., Valparaiso, Ind. 
Pass & Seymour, Inc., Industrial Sales Div., Syra 
cuse, N. Y. 
SWITCHES, Heater 
Arrow-Hart & Hegeman Elec. Co., Hartford, Conn 
(renera Electri « Se tion (2-898 Appliance and 
Merchandise Dept., Bridg Conn. 
Hart Mfg. Co., Hartford, C nn “Diamond H.’’ 
SWITCHES, Mercury 
Almo Mf ( 475 Washington, Newark, N. J 
Brown Instrument Cr 4466 Wayne Ave Philadel 
phia Pa (A Division of Minneapolis-Honeywell 
Regulator C« 
Durako Ir 1061 N Elkhart, Ind 
General Electric Vapor mp Ce 887 Adams, Ho 


‘‘Cooper- Hewitt.”’ 
Diamond H.’ 





boken, N. J. “‘Kon-nec-tc 





leffer I I Metal 
Leland Elec. ¢ 
Machlett & S rd, New York, N. Y 
Mercoid Cor A Chicago, Tl 
Powrex Sw h ¢ v Walt 1, Ma 
Ward I I ( Ss Mt. Vernon, N. Y 
oer Radio rear. 

tronic Me al Ir 2 New York, 

— Y. 
SWITCHES, Remote Control 

Push Buttor M ally OF t 


Allen-Bradle Ce 1309 S. First, M vauke e, Wis 
Arrow-Hart & Hegeman Elk Ce Hartf« Conr 
Dunn, In Struthers, 138 N. Juniper Phil adelphia 











General I Co.. § ecta w. ¥ 
Har Mfg. ( Har rd, Conr “Diamond H 
M Swit Cory ka Sprit Freeport Il 
Ward Leonard Elec. Co., 34 Sou Mt. Vernor N. 
SWITCHES, eg Heavy Duty 
For Ele Range 1 Small Motor Control 
Arrow-Hart & He n Flee. Ce Hartford, Conn 
Gener Control Co Gacutet Ma 
Gene Electr ( Sect ()- SON Ap t ind 
Merchar e Dept Bridgeport Conr 
Hlart Mfg. ¢ Hartford, Conr “Diamond H.”’ 
H eken M nerv Corp 95 ©Liberts New York 
N z s I 
I & Sevyr I Ir s D Syr 
N. 3 
ee dah at , Time 
E € gnal Corp Moline a 
Gener } tr ( Dept. 6F-201, Schenectady. N. Y. 
1 rt M ( Hartford, Conr Diamond H 
T ( k Cx HW ( Brist Cor 
TACHOMETERS 
trur ( } Wayne A Philadel 
I A D r f Minneay Honeywell 
c 
( Herman H Der E.M 7 Park I 
N.S 
I Hartford, Cor 
¢ Instrur oF 82 Frelinghuysen Ave 
a 
TAGS, Terminal 
National Band & Tag Co., Dept. 9-309, Newport, Ky. 
Sane eae Wire and Special Shapes 
Fansteel Me ical Corp., North Chicag¢ Ill. 
‘oe Cotton, Linen, Silk 
Ss ng, We 
a hor We ng Co., Pans tuck a: aE 
G 5 i ‘ ; Section Q-S898, Appliance and 
Merchandise De a Bridgeport, Conn 
Insulation Manufacturers orp., 565 W. Washingtor 
Blvd., Chicag I) ; R 
Mica Insulator ¢ 900 Varick, New York. N. ¥ 
\\ t Ele & Mf ( Room 5-N, E. Pitts- 
burgt Pr 
TAPE, Mica 
Continental-Diar Fibre Co., Newark, Del. 
Insulation Manufacturers Corp., 565 W. Washington 
Blvd Chicag Tl 
Mica Ir tor Co., 200 Varick, New York, N. Y. 


TAPE, Rubber and Friction 

General Electri Co., Section Q-S898 App! iance nd 
Merchandise Dept., Bridgeport, Conn. ‘Paragon.’’ 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd Chicago, Ill. 

Mica Insulator Co., 200 Varick, New York 





Okonite Co., 501 Fifth Ave., New York Y 
Westinghouse Elec. & Mfg. Co., Room 5-N, E, Pitts 
burgh, Pa. 


TAPE, Varnished Fabric 

Acme Wire Co., New Haven, Conn. 

General Electri Co Section Q-S9s Appliance and 
Merchandise Dept Bridgeport, Conn 

Insulation Manufacturers Corp., 565 W. Washington 
Bivd., Chicago, Il. 

Irvington Varnish & Insulator Co., Irvington, N. J. 

Mica Insulator Co., 200 Varick, New York, N. Y¥ 

Westinghouse Elec. & Mfg. Co., Room 5-N, E,. Pitts- 
burgh, Pa. 


TAPPING MACHINES. See Machines, 
Tapping 
TERMINALS, Plain and cooking 


Shakeproof Lock Washer Co., 2533 N. Keeler Ave., 
Chicago, Ill. 


TERMINALS & CONNECTORS 
American Brass Co Waterbury Brass Goods Branch, 
Waterbury, Conn 


Jones, Howard B., 2300 Wabansia Ave., Chicago, TI. 


(Terminals and Terminal Plates.) 

Littelfuse Laboratories, 4252 Lincoln Ave., Chicago, 
Ill. (For Fuses.) 

—— MacGuyer Co., 17 Virginia Ave., Providence, 
B 

Sherman Mfg. Co., H. B., Battle Creek, Mich. 

Waterbury Button Co., Washington Ave., Waterbury, 
Conn. 


TESTERS, Coil 


(Includes armature growlers, trouble shooters and 
other portable testing devices. See also Instru 
ment 

Cloug! Co., 2813-H W. 19th, Chicago, Tl. 
(Osci iS. 

Sticht Herman H., Dept. E.M., 27 Park P1., 
New Y. (Oscillographs. ) 

Sunat gineering Co., 4252 Lincoln Ave., Chicago, 
Ill yeon. ) 





Weston cl Instrument Corp., 582 
J. 


Ave., Newark, N. 
TESTING LABORATORIES 


lectrical Testing Laboratories, 80th & East End Ave., 
New York, N. Y. 


THERMOSTATIC METAL. See Metal, 
Thermostatic. 


Frelinghuysen 








THERMOSTATS 
Arrow-Hart & Hegeman Elec. Co., Hartford. Conn. 
Instrument Ce 4466 Wayne Ave., Philadel 

ia, Pa. (A Division of Minneapolis-Honeywell 
gulator Co.) 
in I Btegthers, 138 N. Juniper, Philadelphia, 
s Dun 

General E * Co., Schenectady, N. Y. 

Hart Mfg. Ce Hartford, Conn. ‘‘Diamond H.”’ 

Mercoid Corp., 4201 Belmont Ave., Chicago, IT 


“‘Pyrotherm,’’ ‘‘Sensatherm,”’’ ‘‘Vasaflame.’’ 
Midget Thermostats, 10 Washington Pl., New York 
Re 


Wilcolator Co., Newark, N. J. 

TIMERS. See Switches, Time 

TOOLS & JIGS 

Stein & C Wm. P., 424 St. Paul, Rochester, N. Y 

Wrought Washer Mfg. Co., 2200 S. Bay, Milwaukee, 
Wis 


TRANSFORMER CORES, See_ Cores, 
Transformer. 


TRANSFORMERS, Enunciator 
Jefferson Elec. Co., Bellwood, Il. 


TRANSFORMERS, Low Voltage Power 


American Transformer Co., 174 Emmet St Newark 
a 
Coils, Inc., 229 Chapman St., Providence, R. T 


Davis & Co., Inc., Dean W., 549 W. Fulton, Chicago 
Th. 

General Electrie Co., Section Q-898 Appliance and 
Merchandise Dept., Bridgeport. Conn. 

Jefferson Elec. Co., Bellwood, Ill 

Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, 
Mo. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


TRANSFORMERS, Luminous Tube 
(Neon) 
Jefferson Elec. Co., Bellwood, Ill. 


TRANSFORMERS, Mercury Lamp 
Jefferson Elec. Co., Bellwood, III. 


TRANSFORMERS, Oil Burner Ignition 
Jefferson Elec. Co., Bellwood, Ill. 


TRANSFORMERS, Radio 
Jefferson Elec. Co., Bellwood, III. 


TRANSFORMERS, for Relays & Control 
Systems 
Jefferson Elec. Co., Bellwood, Ill. 


TRANSFORMERS, Signaling 
Jefferson Elec. Co., Bellwood, Ill. 


TRANSFORMERS, Street Lighting 
Jefferson Elec. Co., Bellwood, Il. 


TRANSFORMERS, Toy 
Jefferson Elec. Co., Bellwood, Il. 


ELECTRICAL MANUFACTURING 
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Built to ae production 
- a0 

on “short orde 


Write today’ 


NIPERMAG 


THE PERMANENT MAGNET 
ALLOY OF UNUSUALLY 
HIGH COERCIVE FORCE. 


Write for 
Bulletin MS. 















CINAUDAGRAPH CORPORATION 


MAGNET STEEL DIVISION 
STAMFORD CONNECTICUT 


e 


For individual control of 
lights, and fractional h. p. 
motors. Complete range, 3 to 
10 amps. Off-and-on. 2- 
circuit. 3-way. Multiple and 
special circuits. All with 
universal retrieving lever. 
Also special switches. 


Write for Catalog 


MSGILL MANUFACTURING CO. ~ 


300 Indiana Avenue, VALPARAISO, INDIANA 
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Revolutionary Advancement in Wire Stripping 





2000 OPERATIONS PER HOUR 


with this MEW TYPE 





DSU a 
























Samples of wire 
stripped on new 
type stripper. 
New “SPEEDCRAFT" adds another great achievement to its 
many outstanding developments in Wire Stripper Engineering. 
It marks a new day in wire stripper efficiency—a new high in 
speed and performance—a new top in automatic, unsupervised 
operation. Never before have you had such profitable pro- 
duction of wire stripping as you now get with the 


NEW MOTORIZED SPEEDCRAFT 
CONTINOUS OPERATION WIRE STRIPPER 


A highly specialized, high speed machine for short strips 
around 14” long—the type of strip that cannot be made on any 
rotary knife type stripper. Strips both single and multi con- 
ductor rubber covered and other kinds of wire. Entirely self 
controlled—no foot pedal required. Operator is free, men- 
tally and physically, to devote entire attention to handling the 
wire. Production is increased and costs are cut as never before. 





FOR LONGER STRIPS UP TO ABOUT 5” 
Nothing Compares with the 


STANDARD SPEEDCRAFT STRIPPER 
a 


< 


Al 
— 
a ES 
en ER 


A few types of wire 
stripped on Standard 
Speedcraft. 
Designed in collaboration with the largest users of Wire 
Strippers to embody every desirable feature. Fast, high qual- 
ity production. Easy, economical operation. High Speed 
Steel Knives mounted at the correct angle (this angle varies for 
various types of insulation.) Calibrated gauge bar to regulate 
length of strip. Reversible motor. QUICK SERVICING— 
the cover flips open, all inner parts are instantly accessible. 
The hinged cover alone saves many dollars a year. 

All SPEEDCRAFT Wire Stripping Equipment is available for 


Free Trial in Your Own Plant 
Send wire samples and write for complete literature. 


THE WIRE STRIPPER CO. 
1727 EASTHAM AVE-E.CLEVELAND, OHIO. 





EYELETS—Regular and Special 

WIRE—Pure zinc wire 

FUSE METAL—Pure zinc ac- 
curately rolled for fuse elements 

ZINC—Strip zinc for commercial 
uses 





THE PLATT BROS. & CO. 


Waterbury, Conn. 





MMPERVIOUS! 


INSULATING VARNISH 


Electrical Insulating 
Varnishes, Lacquers 
and Compounds 


i IMPERVIOUS VARNISH CO 


‘ Koppers Bldg., Pittsburgh, Pa. 
sp TTT, a 





WIRE SPRINGS 


AND SPECIALTIES 


ALL SIZES 
ALL SHAPES 


\ ALL METALS = Lp 


, 


SEND US YOUR INQUIRIES 


UU 


10270 BEREA RD GSES Le ae 


THERMOSTATS 


110-120V A.C. or D.C. — for low 
amperage Heating Devices. Espe- 
cially recommended for Heating Pads. 


MIDGET THERMOSTAT 
10 Washington Place New York, N. Y. 








PAPER TUBES 


SPIRAL WRAPPED a 
SQUARE —RECTANGULAR—ROUND 
Write for Samples and Prices 
Paramount Paper Tube Company 
Chicago, Il. 


2035 Charleston St. 





Dependable ELECTRICAL INSULATION 


Varnishes, Compounds 
and Waxes 


JOHN C. DOLPH CO. 











Lastik Black Insulating Varnishes 
LASTIK BAKING 
LASTIK AIR-DRYING-SOLVENT BASE 
LASTIK AIR-DRYING-ALCOHOL BASE 
Drys in 30 Min. Send for Samples. 
LASTIK PRODUCTS CO. INC. 
8070 American Bank Bldg., Pittsburgh, Pa. 





BRASS WASHERS 


Standard sizes in stock. Special sizes made to 





@ order. Also washers and stampings of any @ 


metal 
Low Prices 


Guarantee Specialty Mfg. Co. 
9610 Carr Ave. 


130 





wll 











168 Emmet St., Newark, N. J. 


Quick Service 


Cleveland, Ohio 


TUBES, Paper (Spiral Wrapped) 
iper ube 2035 Charleston, Chicago, 
1 ‘ “Sau are, Rectar aaa. Round Shape 


peste _Brass & Copper 


American 3 ( Waterbury Conr 

Ilsco eres Tube & Products Ce Inc., Dept. E. M., 

_ 2629 Madison Rd., Cincinnati, O 

Scovill Mfg. ¢ 65 Mill, Waterbury, Conn, 

TUBING, Laminated Phenolic 
ntiner Dia nd Fibre Co., Newark, Del. 

; I tion ¢ 14638 Spring Grove Ave., Cin- 
l 2) 

Franklin I re-Lamitex Cory 190 E. 12th, Wilming- 
t De 

Mica Ir t ( 200 Varick, New York, N. Y 

National \V nized Fibre Co., Wilmington, Del. 
Vi ( Phe F 

Richard ( Melrose Park (Chic: ~- 2: “Ses. 
rok 

Syr ( Oak P 

ra r Fibre ¢ Not Pa 

bade ase Phosphor Bronze 

Amer 3 ‘ Waterbury Cont 

Phosphor By nze Smelting Co., 2204 Washington Ave., 
Philadelr Pa, 


TUBING, Varnished Fabric (Spaghetti) 





Anchor Webbing Co., Pawtucke t 

Brand & ¢ Wm., 268 Fourth Ave New Yor 
NY bart : York, 

General Electr ‘ Section Q-S898 Appl e ar 
Merchandise Dept., Bridgeport, Conr 

Insulation Manufacturers Cory 065 W. Washington 
Blvd., Chicag Tl. 

Irvington Varnish & Insulator Co., Irvington, N. J. 

Mi : Insulator Co., 200 Varick, New York, N. Y¥ 

TUBING, Vulcanized Fibre 

Brandywine I Produ ‘ 1402 Walnut, Wi 
mington, De 

Continent Diamond Fibre C Ne rk, Del 

Franklin Fibre-Lamitex Cory 190 E. 12tl Wi 
ton, D 

Lincoln I & Specia Cc Newport, Del 

National \ ‘ Vi G Wi ( D 
Peerle Vul-Cot.’ 

Taylor Fibre ¢ Norristown, P 

Wilmingtor Fibre Specialty ¢ W ingt Del 
Fyber Olmoid."’ 


TUNGSTEN, Wire, Rods, Sheets & 
Special Shapes 

Callite Pr uct Div Eisler Elec. Cc 

te n City, N. J 

Fansteel Meta IT il Corp., North Chie: 








UNDERCUTTERS, Mica. See Slotting 
Machines & ‘Tools 


UNITS, RODS, GRIDS, ELEMENTS, Re- 
sistance. 


General Electric Co., Schenectady, N. Y 

Hardwick, Hindle, Inc., 140 "enningte vewark 
—_ Pennir n, Newark 

Trent Co Harold E., 619 N. 54th, Philadelphia, P: 

Watlow Ele Mfg. Co., 1326 N. 23rd, St. Louis, Mo 

Wiegand €Co., Edwin L., 7530 Thomas Blvd., Pitts 
burgh, Pa, 


VALVES. See “Where to Get Control De- 


vices for Designed-in Use,’’ elsewhere 
in this issue. 


VARNISH, Insulating 
Acme Wire Co New Haver Conr 
Dolph Co., John C., 168 Emmett, Newark, N. J 
‘Chinalak,’’ ‘‘Electric Lacquer,’’ ‘‘Synthite.’’ 
t ( 








Gener E i Se n Q-898 1 
Merchandise Dept., ridecvort Conn. 

Impervious Varnish Co., Koppers Bldg., Pittsburg! 
Pa 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Il 

Irvington Varnish & Insulator Co., Irvington, N. J 

Lastik Products Co., In¢ 8070 American Bank Bldg. 
Pittsburgh, Pa 

Mica Insulator Co., 200 Varick, New York, N. Y 
**Linolac.’’ 

Sherwin- Willian Co Clevelar oO 

Walker C H. V., Elizabeth, N. J 

Westinghouse Elec. & Mfg. Co., E. Pittsburgh, Pa. 


VOLTMETERS. See Instruments. 


WASHERS, Felt 
Felters Co — South, Dept. E. M Boston, Mass 
Western Felt orks, 4029 Ogden Ave., Chicago, TI] 


WASHERS, Lock and Spring 





Barnes C W r Div. of A iated Springs 
Cc Bristol C nt 

Shakeproof Lock Washer Co > 3 N K er Ave 
Chicag I 

Thomp Bremer & Co., 1640-A W. Hubbard, Chi 


Wrought Washer Mfg. Co., 2200 So. Bay, Milwaul 


WASHERS, Metallic 

Guarantee Specialty Mfg. Co., 9610 Carr Ave., Cleve 
land, O 

Hubbard Spring Co., M. D., 690 Central Ave., Pon 
tiac, Mich 


Whitehead Stamping Co., 1675 W. Lafayette Blvd., 


Detroit, Mict 
Wrought Washer Mfg. Co., 2200 So. Bay, Milwaukee 
Wis. 


WASHERS, Non-mettalic. See Fibre, 
Vulcanized. 


WASHERS, Wrought 
Wrought Washer Mfg. Co., 2200 So. Bay, Milwaukee 
Wis. 


WAX AND COMPOUNDS 
Sealing and Filling; Impregnating; Saturating and 
Finishing; Chatterton’s Compound; Sealing Ce 
ment. 
Dolph Co., John C., 168 Emmett, Newark, N. J. 
General Electric Co., Section Q-898, Appliance and 
Merchandise Dept., Bridgeport, Conn. 
Mica Insulator Co., 200 Varick, New York, N. Y. 


WHEELS, Blower 
Janette Mfg. Co., 556 W. Monroe, Chicago. 
Torrington Mfg. Co., Torrington, Conn, 


WINDING MACHINES, Coil 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, III 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca 
more, Ill. 

Universal Winding Co., Providence, R. I. ‘‘Leesona,”’ 
**‘Duo-Matic.’’ 


WIRE, Copper Clad 
Callite Products Division, Eisler Elec. Corp., 547 - 
39th, Union City, N. J. 


WIRE, Copperweld 

Callite Products Div., Eisler Elec. Corp., 547 — 39tl 
Union City, N. J. 

General Cable Corp., 420 Lexington Ave., New York, 
N. ¥ 


WIRE, Fixture 

Boston Insulated Wire & Cable Co., Dorchester, Mass. 

General Cable Corp., 420 Lexington Ave., New York, 
N. %; 

General Electrie Co Section Q-898, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, 
Mass 

Roebling’s Sons Co., John A. Trenton, N. J. 

Rockbest« Products Corp 718 Nicoll, New Haven, 
Conn. 


WIRE FORMS 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O (United States Steel Corp. Subsidiary.) 

Barnes Co., Wallace, Div. of Associated Spring Corp 
Bristol, Conn. 

Cuyahoga Spring Co., 10270 Berea Rd., Cleveland, O 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, 
Mas 

Hubbard Spring Co., M. D., 690 Central Ave., Por 
tiac, Mich. 

Hunter Pressed Steel Co., Lansdale, Pa 

Roebling’s Son Co., John A., Trenton, N. J. 

id Mfg. Co., Corry, Pa 


WIRE, Insulated 


American Enameled Magnet Wire Co., Port Huron, 
Mich 





Raymo 


American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O (United States Steel Corp. Subsidiary.) 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, Tl. 

‘‘Colo-rubber,’’ ‘‘Nitro.’’ 


Boston Insulated Wire & Cable Co., Dorchester, Mass. 

Diamond Braiding Mills, Chicago Heights, Il. 

General Cable Corp., 420 Lexington Ave., New York, 
ae ‘‘Enterite,’’ ‘‘Peerless.”’ 

General Electric Co., Section Y-897, Appliance and 
Merchandise Dept., Bridgeport, Conn. ‘Ge Flex,’ 
‘*Deltabeston 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, 
Mass 






tockbestos Products Corp 718 Nicoll, New Haven, 
Conn 
Roebling’s Sons Co., John A., Trenton, N. J. 


Winsted Division Hudson Wire Co., Winsted, Conn. 


WIRE, Magnet 

Acme Wire Co., New Haven, Conn. 

American Enameled Magnet Wire Co., Port Huron 
Mich. 
American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O (United States Steel Corp. Subsidiary.) 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, Il! 
“‘Cotenamel,’’ ‘‘Celenamel.’’ 

General Cable Corp., 420 Lexington Ave., New York, 
as on 

General Electric Co., Schenectady, N. Y. 

Rockbestos Products Corp., 718 Nicoll, New Haven, 
Conn. 

toebling’s Sons Co., John A., Trenton, N. J. 

Winsted Division Hudson Wire Co., Winsted, Conn 


WIRE, Resistance 
American Brass Co., Waterbury, Conn. 
Boston Insulated Wire & Cable Co., Dorchester, Mass. 


Driver Co., Wilbur B., Newark, N, J. ““Tophet 
“‘Cupron.’’ ‘‘Fecraloy,”’ ‘‘Hilo,”’ ‘‘Cobanic,’’ “‘Ra 


diocarb,’’ *‘Radioalloy.’’ 

Driver-Harris Co., Harrison, N. J., ‘‘Nichrome,”” ‘‘Ad- 
vance,’’ “‘Hytemeo,’’ ‘‘Nilvar,’’ ‘‘Magno,’’ ‘‘Comet,’’ 
“‘Gridnic,’”’ **Radiohm,”’ “Ohmax,’’ ‘‘Midohm,”’ 
ee Lucero.’’ 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, 
Mas 

Hoskins Mfg. Co., Detroit, Mich. ‘‘Chromel,’”’ ‘Co 
pel,’’ ‘‘Chromel-Alumel.”’ 

Jelliff Mfg. Corp., C. 0O., Southport, Conn, ‘‘Kan 
thal.”’ 


WIRE STRIPPERS. See Strippers, Wire. 


ZINC 

New Jersey Zine Co., 160 Front, New York, N. ¥ 
“Horse Head.’’ 

Platt Bros. & Co., Waterbury, Conn. (Fuse Metal 
Wire & Strip.) 


ELECTRICAL MANUFACTURING 

















14444444444444444444 
Penne PRDEDD! 








Hiow about 


9 SPECIAL 
your order? STUDS 

We take pride in the knowl- SPECIAL 

edge that many of the SCREWS 
leaders in industry continue 

to place their orders with MACHINE 

. us. We feel that this is SCREWS 
conclusive proof of quality, 

service and dependability. MACHINE 


May we quote you on your 


SCREW NUTS 
n, order? 
: THE PROGRESSIVE MFG. CO. 


Torrington, Conn. 





TERMINAL 
" PANELS 


n. Terminals, such as these, 
supplied mounted on panels, 
$3. to your blue print, or 
probably standard panels 


rk, shown in our bulletins will 
ote fulfill your requirements. 
cr," Write Us Asking for 
ke, Bulletins 
en, Leading electrical manufacturers are regularly 
purchasing our products. 
Over 400 standard items of TERMINALS, TERMINAL PANELS, 
ELECTRICAL PLUGS AND SOCKETS 
om HOWARD B. JONES 
we- 2300 WABANSIA AVENUE CHICAGO, ILL. 
i 
ork 


ae “Take a Tip’ —Use Rubyfluidon 
all ELECTRICAL SOLDERING | 


Because it has a score of features 




























[ass Write for that makes electrical soldering jobs " 

a Sample easier and quicker, without corrosion, 
injury to insulation, odor or fumes. 

a. Available in liquid, paste and core 
ym,’ solder. Write about our new Stainless 
yoke Steel flux. Ez 
- * 

Co Ruby Chemical Co. if 
—_ 60 McDowell St. Columbus, Ohio 
rire. 

y 
fet 
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CHROMALOX 
— WHY, WE USE 
THOSE UNITS IN 
THE SHOP FOR 
INDUSTRIAL HEAT. 
THEY'RE GOOD!" 


CHROMALOX UNIT" 





CHROMALOX 
= THAT'S THE 
NAME ON THE 
BURNERS OF OUR 
WONDERFUL 
ELECTRIC RANGE!" 


CHROMALOX a name 


viseuled cies 
UNITS for heating 
water, oil or other 
liquids. 


CARTRIDGE 
UNITS for heating 
machine parts or 
similar purposes. 


* 
RING UNITS for 
clamping to the 
object to be heated. 


STRIP HEATERS 
in various lengths 
for clamping to the 
surface to be heat- 
ed. Can be sup- 
plied curved to 
order. 


FINSTRIPS for use 
in air blast heaters 
and other applica- 
tions for heating 
air or gases. 


GET THE 
CHROMALOX 
CATALOG 





that se//s electrically 
heated products 


Buyers of domestic appliances ac- 
cept the name Chromalox as a mark 
of quality in the electrically heated 
product. They rate it highly, because 
they know that the very heart of the 
appliance is its heating unit. 


Manufacturers find, too, that they can 
offer a stronger guarantee with a 
Chromalox-heated product, and be 
assured of fewer profit-eating repair 


jobs. 


These units are even better known 
industrially. They are used every- 
where, heating water, oil, chemical 
solutions, cleaning solutions, and 
machine parts, in process work, 
drying, etc. If you have an industrial 
electrically heated product, ask the 
Wiegand engineering staff to co- 
operate in recommending the cor- 
rect unit, and its method of appli- 
cation. 

Many engineers use the 64-page 
Chromalox Catalog as an electric 
heat handbook. The coupon brings 
your copy. 


MAIL THIS COUPON WITH YOUR LETTERHEAD 


EDWIN L. WIEGAND COMPANY 


Name 


7530 Thomas Boulevard, Pittsburgh, Pa. 
Send me the CHROMALOX BOOK OF ELECTRIC 








HEAT. 


ait 
.. Position 








[401 105 220 
ese Saiae oe 
a 50 60° D-87923 Lv 


sim 





A LINE OF 
WARD LEONARD 
CONTACTORS 


For several vears Ward Leonard has built control 
assemblies for government and industry, using 
these D.C. and A.C. contactors. 


They therefore have been tried and proved in 
service and are mechanically and _ electrically 
correct in design. Now they are available for 
your application as separate units. 


Learn about the greater contact pressure, the 
renewable contacts and the many other new 
features. Send for bulletins 1901 and 4401 describ- 
ing’these D.C. and A.C. contactors. 





WAR D LEONARD 


CONTROLS + RESISTORS «+ RHEOSTATS 


WARD LEONARD ELECTRIC CO. 
34 South St., Mount Vernon, N. Y. 


Please send me your bulletin about. . 
N ame 

CN is. c:d Kaeridendsaeeva 
Street 


City and State 
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A “K-C” Motor with an S-W Kem Art Metal Finish 
(Kingston-Conley Elect. Co., Plainfield, N. J.) 


@ And this is particularly true of fractional horsepower 
motors and electrical appliances of every description. 
The proper finish depends upon service conditions and 
the kind of surface to be finished. The color selection 
should depend upon the type of appeal and applica- 
tion requirements. 

To help you choose expediently, Sherwin-Williams 
offers, without cost or obligation, the assistance of the 
S-W Paint Engineering and S-W Industrial Color Ser- 
vices. These services are without parallel in the in- 
dustry. They are part of the added value that goes into 
S-W Finishes and are designed to help you increase 
your product sales by capitalizing on eye appeal. 
Write us your needs. The Sherwin-Williams Company, 
Cleveland, Ohio and all principal cities. 


SHERWIN- 
WILLIAMS 
INDUSTRIAL FINISHES 












ROTARY SEALS 












FLEXIBILITY 
AND 


SIMPLICITY 
plus 


PRECISION 
AND 


LONG LIFE 
e 


The illustration 
shows one of hun 
dreds of possible 
applications—each 
‘“‘made to order”’ 
to suit specific 
requirements. 




















Fully Covered by U. S. and Foreign Patents 


The ideal shaft seal for compressors, pumps, gzar 
cases, etc., because of the ease in which it may be 
adapted to any design. No delicate parts to 
wear or corrode, perfect operation guarantees 
long life. A modern replacement of the ordinary 
stuffing box and other type shaft seals. 


Designing engineers are invited to submit their 
sealing problems to our technical staff. No 
obligations, of course. 


“Rotates With the Shaft” 


For Wire Sizes 


No. 1021 8 to 4 incl. 





Cat! 


For Wire Sizes 
No. 1015 \ 


b 18 to 10 incl. 





We manufacture standard and special aevices for the Electrical Trade 


KRUEGER & HUDEPOHL 


THIRD & VINE STS. CINCINNATI, OHIO 








BETTER STAMPINGS BECAUSE... 


Whitehead has the right equipment manned by 
skilled workmen. Whitehead has 34 years of 
e»perience—your guarantee of service, quality, 
economy. 


Whitehead prices will meet any competition in the 


quality stamping field. Ask us for an estimate on your 
requirements 


SEND FOR CATALOG 


&- WHITEHEAD STAMPING CO. 


1675 W. Lafayette Blvd., Detroit, Mich. 
























Llecitic Water Healer 
Manufacturers mm SOLVE 
YOUR INSTALLATION PROBLEM 
WITH WICOLATOR 
IMMERS/ON 
THERMOSTAT 


@ Only one simple installation operation is necessary 
when you use the high capacity Wilcolator Type T 


Electric Immersion Thermostat. 


@ The Wilcolator Type T consists of a well which 
threads into the tank—and a thermostat that snaps 
securely into the well. No mounting serews or 
brackets. Operates in any position, And when ad- 
justment from outside the tank casing is desirable, 


extension shaft and dial can be supplied. 


@ Furthermore, your customers get a_ thermostat 
which is sensitive. Liquid type of control. Ruggedly 


built with extra large silver contacts. Low in cost. 


STANDARD SPECIFICATIONS 

Control range: 100° to 200° Size: 314” high, 2%” wide 

Capacity: 35 amps., 125 V. Depth of housing: 1%” 
20 amps.,250V. Depth of well: 2” 


Alternating current only. 


MODELS TO MEET ALL REQUIREMENTS 








Write for specification bulletin and prices today 


WILCOLATOR 


WILCOLATOR COMPANY, NEWARK, 





ELECTRICAL MANUFACTURING 











THE MASTER ELECTRIC COMPANY, DAYTON, OHIO | 
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/ SUPER SERVICE 
( THE CORD 
\ THAT IS REALLY / 


WG Tough! 
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BY NAME AND NATURE 


SUPER SERVICE provides a superlative 
measure of the one thing you most require 
of a portable cord, uninterrupted service—in 
spite of being dragged about, snagged, ground 
under foot in abrasive grit, abused by crush- 
ing impact, kinked, and strained to the limit. 
You cannot hope to make your customers’ 
floors and working area a safe place for 
cords. What you need is 
a tough-hided portable 


cord that can take abuse 


GENERAL CABLE 
SuPER SERVICE 


... Super Service, by name and nature. You 
profit by its 60% pure Hevea rubber insulation 
and its inherent tensile and flexing strength. 
Rhinoceros hide resistance to excessive abuse! 
... Is it any wonder you get super service from 


tool cords—and build customer satisfaction? 


For information write GENERAL CABLE CORPORATION’S 
nearest sales office— Atlanta, Boston, Buffalo, Chicago, Cleveland, 
Dallas, Detroit, Los Angeles, New 
York, Philadelphia, Pittsburgh, 
Rome, (N. Y.), St. Louis, Seattle, 
San Francisco, Washington, (D.C.) 


CORDS AND)CABLES 


ELECTRIC WIRES AND CABLES FOR EVERY PURPOSE 











